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Article I—ON MAMMALS FROM THE NORTHWEST 
TERRITORY COLLECTED. BY MR AY hk STONE, 


By {oe AS Belem 


The collection of mammals forming the basis of the present 
paper is one of unusual interest ; although the number of specl- 
mens and species represented is small, several of the species are 
new to science, and all are new to the Museum collection. They 
were collected in the Deese Lake region and on the extreme head- 
waters of the Liard River, by Mr. A J. Stone, of the ‘ Recreation’ 
Northland Expedition. 

Mr, Stone set out on his expedition in June, 1897, with the in- 
tention of spending three years or more in exploring the lesser 
known parts of the Northwest Territory and Alaska. The pres- 
ent collection, made in 1897, is the first installment that has 
reached the Museum, but other important collections are either 
on the way or await opportunity for shipment. 

The expedition was primarily organized under the auspices of 
the magazine “ Recreation,’ but later Mr. James M. Constable, one 
of the Trustees and the First Vice-President of this Museum, has 
contributed, in the interest of this Institution, very liberally in 
aid of Mr. Stone’s work, in return for which Mr. Stone is to col-. 
lect specimens of the larger mammals of the regions visited, and 
incidentally as many of the smaller species as circumstances will 
permit. The results of Mr. Stone’s expedition will thus doubtless . 
prove of great importance to this Museum. 

[March, 1899. | [1] 1 
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The measurements (in millimetres) given are those made by the 
collector from fresh specimens, unless otherwise stated. 


I. Ovis stonei Allen, Stonr’s MouNTAIN SHEEP ; BLACK 
SHEEP.—Mr. Stone has sent three additional examples of this 
fine Sheep (see this Bulletin, Vol. IX, 1897, pp. r11-114), an 
adult female, a yearling male, and a kid, two of which have been 
mounted, making a series of five now on exhibition, showing both 
sexes and young of different ages. 

In his report of progress, dated June 30, 1898, he gives the fol- 
lowing important information respecting the range of this ani- 
mal. He writes: “I traced the range of Ovis stoned or Black 
Sheep throughout all the mountainous country of the headwaters 
of the Stickeen and south to the headwaters of the Nass, but could 
obtain no reliable information of their occurrence further south 
in this longitude. They are found throughout the Cassiar 
Mountains, which extend north to 61° north latitude and west 
to 134° west longitude; how much further west they may be 
found I have been unable to determine; nor could I ascertain 
whether their range extends from the Cassiar Mountains into the 
Rocky Mountains to the north of Francis and Liard Rivers. But 
the best information obtained led me to believe that it does not. 
They are found in the Rocky Mountains to the south as far as 
the headwaters of the Nelson and Peace Rivers, in latitude 56°. 
But I proved conclusively that in the main range of the Rocky 
Mountains very few of them are found north of the Liard River. 
Where this river sweeps south through the Rocky Mountains to 
Hells Gate, a few of these animals are found as far north as 
Beaver River, a tributary of the Liard. None, however, are 
found north of this, and I am thoroughly convinced that this is - 
the only place where these animals may be found north of the 
Liard River. | 

“I find that in the Cassiar Mountains and in the Rocky 
Mountains they everywhere range well above timber line, as 
they do in the mountains of the Stickeen, the Cheonnees, and 
Ktsezas. 

‘Directly to the north of the Beaver River, and north of the 
Liard River below the confluence of the Beaver, we first meet with 
Ovts dallt.” 
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2. Ovis dalli (Melson). Netson’s MounTAIN SHEEP; WHITE 
SHEEP.—Two specimens of this species have been received, taken 
by Mr. Stone in the Nahanna Mountains, a spur of the Rockies 
on the eastern slope, about 61° N. They were killed the latter 
part of May, 1898, with the old coat about half shed. The two 
coats thus represented being both white, shows that the species 
is always white. 

As stated above, Mr. Stone first met with this species just 
north of the Beaver River, and north'of the Liard River below 
_ its confluence with the Beaver. He adds: “ This is their 
southernmost range, whence it extends north almost to the 
Arctic coast. I made very careful inquiry of the Indians of the 
Ettshotas, Takullas, and Spatotimas tribes, who hunt this region, 
and they were unanimous in their declaration that the Black and 
White Sheep never mingle together; that the Black are never 
found north of the Beaver River and that the White Sheep are 
never found south of it. This information was substantiated by 
the testimony of the Histolenas or Mountain Indians and that of 
the Schotinas of the Liard River.” 

I subjoin the measurements of six additional adult specimens 
collected in July and August, 1898, by Mr. Stone, but not yet 
forwarded. They were taken in the Rocky Mountains, in lati- 
tude 65° 45’, near where the Carcass River leaves them. 


MEASUREMENTS OF OVIS DALLI. 


é ad 6 ad 6 ad. 2 ad @ ad 2 ad 
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3. Zapus saltator, sp. nov. 
ARCTIC JUMPING MOUSE. 


About the size of 2. Audsontus, with much heavier dentition. Pelage very 
long and thick. Above about equally varied with chrome yellow and black 
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over the whole dorsal area; sides chrome yellow heavily lined with black ; 
below pure white, the white of the lower parts separated from the color of 
the dorsal surface by a pale yellow prominent lateral line; feet soiled whitish ; 
tail bicolor, blackish above, gray below, nearly naked to near the tip, with a 
well developed apical tuft. Ears small, colored like the back, narrowly edged 
with yellowish. 

Total length (of type and only specimen), 216; tail, 140; hind foot, 32; 
ear (from crown, measured from dry skin), 8. 

The skull is too imperfect for satisfactory measurement. Compared with 
average examples of Z. hudsontus it is noticeably larger, with much heavier 
dentition. _ 

Type, INos14 408; 9: ad,, Telegraph Creek, IN. Wl... Aug. 23, 18907. Cole 
lected by; A.J. Stone. 


This species differs markedly from even late fall specimens of 
Z. hudsonius in its very thick, long pelage, somewhat larger size, 
much heavier dentition, and the peculiar, pale tint of the yellow 
of the upper parts, in this respect resembling Z. princeps. 


4. Lemmus helvolus (2ichardson). Ricuarpson’s LEmM- 
MING.—Represented by a single specimen, taken in the Cassiar 
Mountains, Sept. 16, 1897. | 


5. Phenacomys constablei, sp. nov. 
CONSTABLE’S VOLE. 


Above brown with a slight tinge of pale chestnut, varied with black-tipped 
hairs, brighter and more yellowish chestnut on the face and top of the head 
as far back as the ears ; sides lighter ; under parts grayish white with plumbeous. 
underfur ; feet brownish white ; tail bicolor, blackish above, gray below ;. 
inner surface and edges of ears with a faint reddish tinge; a whitish tuft at 
posterior base of the ears. 

A young adult is grayish brown, lacking in great degree the pale chestnut 
suffusion of the adult. The tail is also darker, being quite blackish above. 

Total length (of type), 124 ; tail vertebrae, 32; hind foot, 19. 

fype, 14,406, 2 ad... Telegraph Creek, IN. W. T.; Aug. 25, 1898.) /.Cole 
lected ‘by A. J; Stone. 


Named for James M. Constable, Esq., First Vice-President of 
the American Museum of Natural History, to whose liberality 
the Museum is indebted for the valuable collections gathered by 
Mr. Stone in the Northwest Territory. 

In dentition and. coloration Phenacomys constablet is allied to 


the P. ungava group, but in size it agrees with P. prebled The 
type is a breeding female. 
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6. Evotomys alascensis J///er. ALASKAN RED-BACKED 
VoLe.—Three- specimens, from Liard River, Dec. 7-11; 1807. 
Measurements: Total length, 110 (1o8-111), tail vertebre, 24 
(21-27) ; hind foot, 16.6 (14.7-17.5). 


7. Evotomys dawsoni Merriam. Dawson’s RED-BACKED | 
VoLE.—Six specimens, from the following localities: Cheonnee 
Mountains, July 31; Telegraph Creek, Aug. 25 and 26; Cassiar 
Mountains, Sept. 16. Measurements: Total length, 122 (116- 
127) ; tail vertebra, 27 (24-31) ; hind foot, 18.5 (16-19.5). 

L£. alascensis is not only smaller than #. dawsonz, but the color 
is quite different, in the latter the sides and lower parts being 
much more fulvous, and the dorsal-band light yellowish chestnut 
instead of very dark deep chestnut, more varied with black- 
tipped hairs. There are also well marked cranial differences, as 
in the form of the posterior border of the nasals, which in Z. 
dawsont are evenly rounded, and in £&. alascensis end in a pointed 
extension. The audital bulle are also smaller and more spheri- 
cal in &. dawsoni, the dentition is weaker, and the whole skull 
less massive. 


8. Microtus stonei, sp. nov. 


STONE’S VOLE. 


Size small, tail short, m® with five closed triangles, as in 17. pennsylvanicus. 

Above dark brown, slightly suffused with very pale fulvous, the median dor- 
sal area, from between the eyes posteriorly, blackish brown, due to the great 
prevalence of black-tipped hairs ; sides paler and grayer; below clear whitish 
gray with plumbeous underfur, which more or less tinges the surface, especially 
over the pectoral region. No yellowish eye-ring ; ears small, scantily haired 
externally, clothed within and on the edge with hairs colored like the adjoining 
surface; no grayish or rufous patch behind the ear; feet grayish brown ; tail 
nearly naked, the scales distinctly visible, penicillate at the tip, blackish brown 
above, grayish beneath. 
Total length, 143; tail, 35; hind foot, 19; ear from crown (in dry skin), 
8.5. 

Skull narrow, slender; general form and dentition muchas in JZ. pennsylva- 
nicus, but nearly one-half smaller in general bulk. Length, from front edge of 
nasals to occipito-interparietal suture (occipital and basioccipital regions lack- 
ing), 23; zygomatic breadth, 13.6; width of brain-case, 12; interorbital 
breadth, 3; length of nasals, 7; incisors to postpalatal notch, 7. The inter- 
orbital region has a strongly developed median longitudinal furrow. 
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Type (and only specimen), No. 14,404, @ ad., Liard River, N. W. T., May 
17, 1898. Collected by A. J. Stone, for whom the species is named. 


This species appears to bear a close resemblance to MW. fontt- 
genus Bangs, from Lake Edward, Quebec, in its small size, nearly 
naked tail, and dark coloration, but it appears to be still smaller, 
with a shorter tail and smaller hind foot, and the under parts are 
not “olive gray” but clear whitish gray. The skull shows the 
type of WZ. stonez to be an old adult. 

M. stonet seems also to resemble the Arvicola noveboracensis of 
Richardson (Fauna Bor.—Am., I, 1829, p. 126), renamed Arvicola 
drummond: by Audubon and Bachman (Quad. N. Am., III, 1854, 
p. 166). There are, however, unreconcilable differences in the 
coloration as given by Richardson, and still greater as redescribed 
by Audubon and Bachman. Although their figure and descrip- 
tion were based on one of the specimens “obtained by Drum- 
mond,” it 1s not at all certain that it was the specimen described 
by Richardson. Mr. Rhoads has attempted (Proc. Acad. Nat. 
Sci. Phila., 1894, p. 287) to reinstate the Aruicola drummond: of 
Audubon and Bachman (=A. noveboracensis Richardson, not of 
Rafinesque), taking his “‘topotype” from Lac La Hache, British 
Columbia, although, as Mr. Rhoads says, the real type of A. 
drummonat must have come from “a locality far north of that 
from which my [his] specimen came, also a less aquatic environ- 
ment, and a somewhat different faunal region.” In view of the 
very unsatisfactory and discordant descriptions given, respectively, 
by Richardson and by Audubon and Bachman, and the absence 
of any type locality more definite than “on the Rocky Moun- 
tains” (Richardson), or “valleys of the Rocky Mountains”. 
(Aud. & Bach.), it seems better to let the name lapse as unidenti- 
fiable than to revive it fora form from a very different region, 
and very probably unlike the form to which the name A. drum- 
monadt was originally given. In view of this Mr. Rhoads’s pro- 
visional name mécrocephalus (‘ Arvicola (Mynomes) microcephalus,” 
Z. ¢., p. 286) for the Lac La Hache form may well be recognized 
for that species, which will stand as Microtus microcephalus 
(Rhoads). | 

Microtus microcephalus, M. fontigenus, and M. stonet apparently 
form a rather closely related group, the two latter being possibly 
merely subspecies of MZ. microcephalus. 
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10. Microtus vellerosus, sp. nov. 


Pelage very soft, long and thick. Above gray, varied over the median area 
with black-tipped hairs, and with a slight suffusion of pale yellowish brown ; 
sides gray, gradually passing into the color of the back ; ventral surface strongly 
whitish gray; tail bicolor, heavily clothed, dark brown above, grayish white 
below ; feet grayish ; ears light brown, nearly naked on both surfaces ; no eye- 
ring, nor any touches of rufous on the cheeks or about the ears or nose, 

Length, 173 ; tail vertebrae, 59; hind foot, 19; ear from crown (in skin), 8. 

Skull, total length, 26.5; zygomatic breadth, 15; mastoid breadth, 12; 
interorbital breadth, 3.5; length of nasals, 8.5. General form of skull much 
as in MZ. pennsylvanicus, but middle upper molar with only four angles. 

A ype, 14,403,.9 ad,, Liard River, N. W. Ty, Nov. 29, 1898-'.Collected by 
ix J; OLONE: 

Ir. Microtus cautus, sp. nov. 


Similar to JZ, vellerosus but less pale and not so gray, with more brownish 
suffusion above, tail more sharply bicolor (clear white below), and size rather 
less, with well marked cranial differences. 

Length, 165 ; tail, 54; hind foot, 20.5 ; ear from crown (in skin), 6. 

Skull, total length, 25.5 ; zygomatic breadth, 15 ; mastoid breadth, 11.7; in- 
terorbital breadth, 3.2; length of nasals, 6.7. Skull similar in general form to 
that of JZ. vellerosus, but brain case flatter and less deep; basioccipital and 
postpalatal region broader; postpalatal border with a median notch instead 
of being evenly U-shaped ; the front loop or trefoil of the first lower molar is 
fluted on the antero-inner border so as to form an incipient angle, making six 
inner angles, instead of five, as in JZ. vellerosus, and in most other forms of the 
genus, The teeth are also much weaker throughout the dentition. 

Type, No 14,405, 2 ad., Hells Gate, Liard River, N. W. T. Collected by 
Mud. tone. - : 


It is impossible to coments either of the three species of 
Microtus here described with any of the five species recognized 
by Richardson in the ‘Fauna Boreali-Americana,’ owing to his 
wholly insufficient descriptions and the indefiniteness of his 
localities. Fortunately he ventured to name as new only one of 
his species, namely, his Arvicola borealis, which is certainly not 
one of these here described. One or more of them may be covered 
by his “A. riparius Ord?,” or his “ A. pennsylvanicus Ord.” His 
A, noveboracensts (ex Raf.) is clearly different, though unidenti- 
fiable (see above, p. 6). 

12. Peromyscus texanus arcticus (J/earns). 
ARCTIC WHITE-FOOTED MOUSE. 


fTesperomys leucopus arcticus MEARNS, Bull. Am, Mus. Nat. Hist. II, No. 4, 
18g0, 285. 

? Hesperomys maniculatus WAGNER, Wiegm. Arch. 1845, i, 148 (Labrador). 

? Peromyscus maniculatus BANGS, Am, Nat. XXXII, July, 1898, 496 (Lab- 
rador). 
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The Arctic White-footed Mouse is represented by 23 speci- 
mens, all but three of which are fully adult and remarkably uni- 
form in coloration. They were collected as follows: Hells 
Gate, Liard River, April 23-May 4, 1397-8 specimens > Fort 
Liard, May 17-2 specimens ; Liard: River, June 3—2 specimens ; 
hecounes Mountams, July 21--3 specimens; Telegraph Creek, 
Aug. I9-25—9 specimens. | 

The 20 adults measure as follows : Total length, 160 (149-174); 
tail vertebre, 73.5 (65-87); hind foot, 20.3 (19-20.5). The 
prevailing color above is blackish, suffused with pale fulvous, 
black predominating over the median area, the sides lighter and 
more distinctly fulvous. : 

These specimens are somewhat larger and a blacker than 
the form heretofore referred by me to arcticus from Montana, 
North Dakota, and the Saskatchewan region, which should be 
separated as a strongly marked form intermediate between true 
arcticus and nebrascensts. 


13. Neotoma drummondi (Richardson). DRumMMonn’s 
Woop Rat.—Three specimens, = eieteys Creek, Aug. 20 and 


30, 1897. 


14. Mus musculus Zizz. Housrt Mousrt.—Four specimens 
from Telegraph Creek show that this ubiquitous exotic has made 
its way far to the northward in the interior, through man’s unin- 
tentional assistance. Richardson states that he “saw a dead 
mouse [of this species] in a storehouse at York Factory filled with 
packages from England,” and adds that the species may have been 
introduced into all the ports on the shore of Hudson Bay, but 
that he “had never heard of its being taken in the fur countries 
at a distance from the sea-coast.” During the seventy years that 
have since elapsed it has certainly become widely dispersed in 
the interior. 


15. Tamias quadrivittatus borealis (4//en). NorTHERN 
CHIPMUNK.—Four specimens, all males, from Telegraph Creek, 
taken August 10-26, 1897. Measurements: Total length, 194 
(184-203) ; tail vertebra, 82 (79-86) ; hind foot, 30. 


16. Sciurus hudsonicus (/Pad/as).—Represented by 6 speci- 
mens; all-males, taken on Liard, River, .Deéc, 5 and 11, 1397. 
There is no trace of a black lateral line in any of them, The 
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collector’s measurements, from the fresh specimens, are as fol- 
lows: Total length (from nose to end of the tail vertebrz), 317 
(302-329) ; tail vertebree, 119 (114-124) ; hind foot, 47 (45-51). 


17. Sorex sphagnicola Couves.—A small Shrew collected 
on Liard River, Nov. 29, 1897, is provisionally referred to this , 
species, with which it very well agrees, except in its very small 
size. Total length, 90; tail vertebree, 36.6 ; hind foot, 12.7. It 
is, however, adult, but not old. 


NoTE ON THE GRAY PHASE OF Evotomys gapperi (Vigors). 
—A single specimen of the gray phase of LEvotomys gapperi has 
been received from Red River, Alberta, Canada, taken Oct, 10, 
1898. In color it closely resembles specimens of the gray phase 
of this animal from Trousers Lake, New Brunswick (= Zvotomys 
fuscodorsalis Allen). In size, cranial characters, and:dentition it 
is indistinguishable from ordinary Z. gappert. As Mr. Bailey re- 
ports (Proc. Biol. Soc. Wash., XI, 1897, p. 124) 46 specimens 
of this species from various localities in Alberta, all representing 
the red phase, it is of interest to record the gray phase from the 
same general region, the gray phase having been previously 
known from only two points—New Brunswick and the north 
shore of Lake Superior—widely separated from each other and . 
from the present locality. I am indebted to Mr. G. F. Dippie of 
Toronto for opportunity of examining and recording the present 
specimen. 

Since the above was written, Mr. Vernon Bailey, in reply to 
my inquiry as to whether other specimens were known to occur 
than those he had already recorded, kindly replied as follows: 
‘Last winter while working over the old lot of Mucrotus in the 
U.S. National Museum, I came across a typical ‘ fuscodorsalts,’ 
with blackish back and grayish sides, from Fort Churchill, H. 
Bod... + 2 This fills in: the gap and seems to-imedteate7uat 
the form runs clear across the northern edge of the range of 
gappert’”’ (V. Bailey, in letter, Feb. 2, 1899). 


Article II.—DESCRIPTIONS OF FIVE NEW AMERICAN 
RODENTS. 


By AS ALE, 


Lepus americanus phzonotus, subsp. nov. 


Summer Pelage.—General color above pale yellowish gray varied strongly — 
with black ; top of head more strongly suffused with fulvous; an indistinct 
blackish median dorsal line; ventral surface white, with a yellowish brown 
pectoral band. 

Winter Pelage.—Similar to that of Z. americanus, except that the zone 
of fulvous underfur is paler and less extended, and the white tipping of the 
hairs is much longer. 

Length, 488 ; tail vertebree, 56; ear from crown, 88; hind foot, 139. (This 
is the largest specimen of the series, and the only one having the collector’s 
measurements. ) 

Type, $z4+, 6 ad., Hallock, Kittson Co., Minn., Nov. 19, 1891. Collected 
and presented by Dr. Edgar A. Mearns. 


L. americanus pheonotus differs from L. americanus, from North- 
ern New Brunswick, in being somewhat smaller, and in the gray- 
ish general effect of the summer pelage, in contrast with the 
strong yellowish brown of ZL. americanus. In general it shows a 
decided deviation, in both size and coloration, towards the 
Lepus bairdt group. 

This Hare is represented by 4 specimens (in changing pelage) 
from Kittson Co., Minnesota, collected Nov. 19-22, 1891, by 
Dr. E. A. Mearns ; by a young specimen from Mora, Kennebec 
Co., Minnesota, collected June 15, 1889, by Dr. Mearns ; and by 
4 1n winter pelage from Moore’s Lake, Todd Co., Minnesota, 
collected in December, 1874, and January, 1875, by J. H. Batty. 
The Todd County specimens, from near the southern boundary 
of the range of this form, have the underfur less pale and the 
overlying white less developed than in the Kittson County 
examples, 


Lepus bishopi, sp. nov. 


Size small ; ears very small ; hind foot, 115, as against 130 in Z. a. pheonotus 
and L. americanus. | 
Summer Pelage (somewhat worn).—Above grayish brown tinged faintly with 
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pale yellowish, with a well defined, rather conspicuous median longitudinal 
blackish stripe ; sides pale buffy gray ; below white, with a broad pale yellow- 
ish brown pectoral band; inner sides of hind limbs whitish ; of fore limbs 
whitish on proximal half; outer surface of fore limbs strong yellowish brown, 
of hind feet yellowish brown apically, yellowish brown mixed with white prox- 
imally, with the edge of thighs fulvous ; head yellowish brown, brighter than 
the general dorsal surface ; ears externally like the head for the basal half, 
passing into black apically, with a narrow fringe of white on outer border. 

Length (approximate from skin), 350; tail vertebrae, 45; hind foot, 115; 
ear from crown, 55. Skull, total length, 75; zygomatic breadth, 35; mastoid 
breadth, 29; interorbital breadth, 18; width of postorbital constriction, 13.3 
length of nasals, 28. | 

Type, No. *g5548, 6 ad., Mill Lake, Turtle Mountains, North Dakota, July 
12, 1895. Collected and presented by Dr. L. B. Bishop, after whom the species 
is named, 


Unfortunately Z. d¢shopi is represented by only a single speci- 
men, which differs so much from any form of the Z. americanus 
group as to need no comparison with any of them, though most 
resembling ZL. a. phe@onotus. In general features it more strongly 
recalls the LZ. dairdz group, but is darker even than the Colorado 
phase of Z. dazrdi, the only form of the group of which I have 
summer specimens, It is especially characterized by its remark- 
ably small, narrow ears, which are smaller than in ZL. mearnsi of 
the Cotton-tail group. 


Lepus floridanus chapmani, nom. nov. 


Lepus syluaticus bachmanit ALLEN, Bull. Am. Mus. Nat. Hist. VI, 1894, 170 ; 
zbtd. VIII, 1896, 56. Not Lepus bachmani Waterhouse, 1838 = ZL. trow- 
bridget Baird, 1855. 


In 1894 (2. ¢.) I adopted, following Baird, the name Lepus bach- 
mant Waterhouse for the Texas Cotton-tail, considering that the 
type locality was probably Texas rather than California, as doubt- 
fully given in the original description (P..Z..'S., 1838, p. roa). 
Mr. Oldfield Thomas has recently (Ann. and Mag. Nat. Hist. 
(7), II, Oct., 1898, p. 320) announced that ‘fon an examination 
of the type Lof Z. dachmani | now in. the British Museum, I find 
that it is certainly a California hare ... . for, without any 
room for doubt, it proves to be the species commonly known as 
L. trowbridgei, Baird.” A reéxamination of Waterhouse’s de- 
scription shows, rather through omission of prominent features 
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of coloration of the Texas Cotton-tail than by the characters 
given, that it really better fits Z. trowbridged than the Texas 
species, especially now that we can allow full weight to the small 
size given by Waterhouse for ZL. dachmani. 

In renaming this strongly marked form it gives me pleasure to 
connect with it the name of my valued colleague, Mr. Frank 
M. Chapman, whose Corpus -Christi collection, made in 1891, 
contained the first specimens of this form received at this 
Museum. I also take as the type of L. chapmani specimen No. 
so33, ¢ ad., taken by Mr. Chapman at Corpus Christi, Texas, 
April to, 1891. 

Mr. Thomas having also shown (/. ¢., p. 319) that the Lepus 
sylvaticus Bachman, 1837, 1s preoccupied by a Lepus borealis sylva- 
ticus Nilsson, 1832, a new name for the group becomes necessary, 
and Mr. Thomas has suggested for it Lepus nuttalld Bachman, 
1837, the type locality of which is “the Plains of the Columbia.” 
As it is evident that true uffa//i is not a member of the ‘ sylva- 
ticus’ group, as now understood, I adopt for the group, in place 
of sylvaticus, the name floridanus (Lepus sylvaticus floridanus 
Allen), the next in date, given in 1890 to the form from Southern 
Florida. The eastern Cotton-tails will therefore stand apparently 
as below, with the type localities as there indicated. 

1. Lepus floridanus (Allen), 1890. Sebastian River, Brevard 
Co., Florida. 

2. Lepus floridanus mearnsi (Allen), +894. Fort Snelling, 
Minnesota. 

3. Lepus floridanus transitionalis (Bangs), 189 5. Laberty fil 
Conn. 

4. Lepus floridanus alacer (Bangs), 1896. Stilwell, Indian 
Territory. 

5. Lepus floridanus mallurus (Thomas), 1898. Raleigh, North 
Carolina. (= Lepus sylvaticus Bachman, 1837, preoccupied by 
Lepus borealis sylvaticus Nilsson, 1832. Cf. Ann. and Mag. Nat. 
Hist. (7), X, Oct.,-1898, p. 320.) 


Thomomys fulvus alticolus, subsp. nov. 


Similar in size and cranial characters to Thomomys fulvus anite, but much 
darker and less fulvous in coloration. Above yellowish brown much varied 
with black, darkest along the median line. The usual dusky spot at posterior 
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base of ear ; nose and edges of cheek pouches blackish. Below strongly washed 
with reddish fulvous, the hairs plumbeous for the greater part of their length ; 
inside of cheek pouches and anal region white. Tail and upper surface of feet 
whitish or grayish white, the tail thinly haired. 

Total length (collector’s measurements) of type, 225 mm.; tail, 61; hind 
foot, 30. Three specimens (24 6,12)measure: Total length, 216 (207-225) ; 
tail, 62 (61-63) ; hind foot, 30 (28-31). 

Type, No. 415, collection of W. W. Price, ¢ad. Collected by D. Coolidge, 
in Sierra Laguna (altitude 7000 feet), Lower California, July 10, 1896. (Type 
in British Museum.!) 


For the opportunity of examining these specimens I am in- 
debted to the kindness of Mr. Oldfield Thomas, who, in sending 
them with other Lower California and Mexican material for 
determination, thus comments on their relationship to 7. fulvus 
anite ; ““ Presuming that all the Lower California Zhomomys were 
the same I had not sorted them by localities, but on doing so for 
registration it comes out at once that the Sierra Laguna speci- 
mens are strikingly darker in color than the Santa Anita and 
San José del Cabo ones, so much darker that they must evi- 
dently be looked upon as distinct. The Sierra Laguna specimens 
come from an altitude of 7000 feet, the Santa Anita and San José 
ones from near the sea level.” He adds: “I send 3 speci- 
mens, the brightest and lightest of 12... . No. 415 [here taken 
as the type] is about the average color, though several are darker, 
and one quite blackish. The Santa Anita specimens are all 
identical, and can be distinguished at a glance from those from 
Sierra Lacuna,” 

This form is darker and much less gray than my Z. fulvus 
martirensts, from the San Pedro Martir Mountains of Lower 
California, and also very much smaller. The question of whether 
these two mountain forms should not be treated as specifically 
distinct, not only from each other but from 7. fudvus, must be 
left in abeyance, owing to the absence of proper material to 
show their relationships. 


+ J take this opportunity to correct an error in the introduction to my paper (this Bull., 
Vol. X, 1898, p. 143) published last year, in which several species were described from material 
kindly submitted by Mr. Oldfield Thomas for determination. In the ‘‘set of duplicates”’ 
retained by this Museum, the types of the new species were not included, as there stated, but 
were all returned to the British Museum. 
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Reithrodontomys tenuis, sp. nov. 


Similar to Retthrodontomys fulvescens, but much smaller and not so gray, 
with a much less hairy tail. 

Above yellowish brown, finely lined with black; sides fulvous, forming a 
broad lateral line, poorly defined above, very prominent on the cheeks below 
the eyes. Below soiled grayish white (in one specimen slightly tinged with 
fulvous), the hairs pale plumbeous at base. Ears dusky externally, reddish 
within, covered with fine short hairs, with a reddish tuft at the anterior base. 
Tail grayish brown, slightly darker above than on the sides and below. Feet 
soiled white. 

Total length (collector’s measurements) of type, 152 mm.; tail, 81; hind 
foot, 20; ear, 15. Three specimens (2 ¢6 6, 12) measure: Total length, 160 
ere tail, 87 (82-90) ; hind foot, 20; ear, 15. 

ype; No. 217, Coll. WoW. Prive, ae Rosario, Sinaloa, hMeviog March 
11, 1897. Collected by P. O. Simons. (Type in British Museum.) 


This species is more nearly related to my FR. fulvescens, from 
Oposura, Sinaloa, Mexico, than to any other yet described. It 
is, however, much smaller, being intermediate in size between 
this species and 2. longicauda, the total length being 160, and the 
length of tail 87, as against 176 and 100, respectively, in 2. fud- 
vescens. The general coloration is also more strongly fulvous 
above, particularly posteriorly, and there is a tendency to a 
fulvous tinge below in contrast with the clear white of the lower 
parts in &. fulvescens. It needs no comparison with any member 
of either the A. mexicanus or R. longicauda groups. The skull 
presents nothing diagnostic. 

I am indebted to Mr. Oldfield Thomas for the opportunity to 
examine the three specimens on which this species is based. 


Peromyscus texanus subarcticus, subsp. nov. 


Peromyscus leucopus arcticus ALLEN, Bull. Am. Mus. Nat. Hist. VII, 1895, 
268 ; 2d¢d. VIII, 1896, 252. (Not arcticus of Mearns.) 

Intermediate in size and coloration between P. texanus nebrascensis and P. 
texanus arcticus but very different from either. 

Above dusky brown suffused with very pale fulvous, darker and more blackish 
over the middle of the back, more fulvous on the sides ; feet and lower parts 
pure white ; tail sharply bicolor, the middle third above blackish brown ; sides 
and beneath white ; ears dusky, narrowly edged with white. 

Total length (of type), 165; tail vertebre, 66; hind foot, 19, Average of 
three specimens from the type locality (Deerlodge Co., Montana), total length, 
162; tail vertebre, 61; hind foot, 19.2. 

Type, *PPP, 2 ad., Aug. 13, 1894. Collected by Prof. L. L. Dyche. 
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P.t. subarcticus differs from P. ¢. arcticus in the general effect 
of the color of the upper parts being dusky brown instead of 
blackish brown, in the much more heavily clothed tail, and 
smaller size (in the average of specimens referable to this form), 
It differs from P. 4. nebrascensts in being dusky brown above 
instead of cinnamon brown. 

I refer to this form not only the Black Hills (South Dakota) 
specimens formerly referred by me (/. ¢.) to arcticus, but also a 
series of six specimens collected at Osler, Saskatchewan (received 
in exchange from Mr, O. Bangs). The latter agree exactly in 
color with the Montana series of sudarcticus, but not at all well 
with the series from the Upper Liard River region in the Stone 
collection (see above, p. 8), which are fresh, unfaded specimens 
of true arcticus. The Black Hills specimens are not all typical, 
some of them decidedly approaching P. ¢. nebrascensis, while 
others are quite like the Montana and Saskatchewan examples. To 
subarcticus must also be referred the specimens from Colorado, 
Wyoming, and Utah, formerly placed by me under arcticus (J.c.). 


Sciurus_chapmani, sp. nov. — 


Sciurus estuans hoffmanni ALLEN & CHAPMAN, Bull. Am. Mus. Nat. Hist. 
V, 1893, 209; 2d¢zd. IX, 1897, 17. CNot of Peters, 1864.) 

Similar to Sciurus hoffmanni (Peters) but smaller and differing in color and 
in cranial characters. 

Above nearly uniform dull yellowish brown finely varied with black, the 
hairs individually plumbeous at base, and annulated on the apical half with pale 
fulvous and black, with the tip usually black ; the sides of the body are uniform 
with the back, there being no tendency to a darker median band. Below red- 
dish fulvous, varying in different individuals from pale orange to deep reddish 
orange, lighter on chin and throat. Outer surface of limbs and feet like the 
dorsal surface; inner surface of same like the ventral surface. Tail dark 
brown above, the hairs tipped and the edges of the tail fringed broadly with 
dark chestnut red; the hairs individually are ringed with two bands of pale 
fulvous alternating with two of black, besides the red tipping, the two outer 
bands being broader than the two inner; these bands are hidden on the dorsal 
aspect by the red tips of the hairs, but below are plainly visible. | 

Total length (collector’s measurements) of type, to end of tail vertebrze, 370 
mm. ; tail vertebree, 162; hind foot (with claws), 46; ear, 19. A series of 7 
adults (2 64,5 2) measure as follows: total length, 376 (367-390) ; tail 
vertebree, 174 (162-192); hind foot, 46 (44-48); ear, 19 (18-20). 

Skull, total length, 49; width behind postorbital processes, 17.6 (average of 
5 adult skulls). 
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Type, No. $332, 6 ad., Caparo, Trinidad, March 19, 1894. Collected 
by Frank M. Chapman. 


This species differs from Scéurus hoffmanni (Peters) in being 
less dark above, in the rather brighter tint of the under parts, 
and in the red of the tail being of a much darker shade,—chest- 
nut red instead of orange red. It is also somewhat smaller. In 
SS. chapmani the rostral portion of the skull is narrower, and the 
fronto-parietal suture is transverse or a little concave anteriorly, 
while in S. offmanni there is a sharp convexity backward at the 
median line. 3 

Both S. hoffmanni and S. chapmant differ very strongly from the 
Brazilian .S. estuans in much larger size and much deeper colors, 
particularly of the underparts and the tail. 

The series of Trinidad Squirrels on which the present species 
is based were referred provisionally in 1893 (/. ¢.) to Scturus 
estuans hoffmanni Peters, with the remark that these ten spe- 
cimens “prove to be much nearer subspecies hoffmanni from 
Costa Rica, ‘both insize: and coloration. tham-to the’ true 
a@stuans of Brazil, although clearly intermediate between the two, 
as respects both size and coloration.” While this statement is 
true, an examination since of considerable additional material 
from Costa Rica, Colombia, and Brazil, renders it evident that 
the Trinidad form is sufficiently distinct to warrant recognition 
as an insular form of the group. It is furthermore evident that 
true @sfuans and hoffmannit should be recognized as distinct 
species. At least I have seen no specimens that connect the two 
forms. | 

This species 1s named for my colleague, Mr. Frank M, 
Chapman, in recognition of his important contribution to our 
knowledge of Trinidad mammals and birds. | 
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Article III.—A PROVISIONAL CLASSIFICATION OF 
THE FRESH-WATER TERTIARY OF THE WEST; 


By W. D. MaTTuHEw. 


The table of formations immediately following was drawn up 
by the writer under the guidance of Prof. Osborn and Dr. Wort- 
man, for the arrangement of the collections in the American 
Museum of Natural History, and submitted to the late Prof. Cope 
and to. Prof. W. B. Scott for approval or amendment. The faunal 
lists appended are made up chiefly from the study of these collec- 
tions, covering all the formations of the Western Lakes except 
the Pliocene horizons. A partial essay is made at a critical 
revision of the species; characteristic and well marked species 
are in special type, and those considered invalid are in roman. 
It is quite impossible to make this revision with any approach to 
completeness, from the fragmentary character of many types and 
the meagreness of descriptions. The object of the lists is to 
assist in the correlation and classification of the various basins by 
showing the characteristic fauna. The exact horizon and locality 
are therefore given as fully as possible; and to facilitate future 
comparison of species, the location of each type specimen is given, 
as far as known to the writer. No bibliography or complete 
synonymy of the species is included ; it would be undesirable in 
this connection, as well as rendered superfluous by the excellent 
bibliography of mammals recently published by Prof. Trouessart. 

In this preliminary attempt, errors will doubtless be numerous. 
The writer will be glad to have his attention called to any, that 
they may be corrected in a subsequent edition. The synonymy 
of genera and species is necessarily to a considerable extent pro- 
visional, and will require revision, especially in the Creodonta 
and Primates. Some of the results of Dr. Wortman’s recent 
studies on the former group are embodied here. 

New genera defined in this list: Paleictops, p. 35; Phlaocyon, 
p. 543; AZtolabi Hay, p. 74. 

New species defined: Paleolagus intermedius, p. 53; Phlao- 
cyon leucosteus, p. 543 Lctops bullatus, p. 55; Aceratherium pro- 
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forthcoming articles by Dr. Wortman and the writer : Paleosinopa 
veterrima, n. g. and sp., p. 313 Procynodictis vulpiceps, n. g. and - 
‘sp., p. 49; Oxyenodon dysodus, n. g. and sp., p. 49; Prodaphenus, 
n. g. p. 49; Paradaphenus and Vothocyon, p. 62; Pachyena 
intermedia, N. Sp., Pp. 31. 


DIVISIONS OF THE TERTIARY LAKE-BASINS. 


PERIODS. FORMATIONS. 


Pleistocene. |Sheridan. 
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Pliocene. 


Loup Fork. 


Upper. 


Deep River. 


Miocene, 
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Oligocene. 
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White River. 
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4 ‘localities in Oregon, 


Nevada, 
where. 


and __else- 


| Great Plains (Niobrara 
Basin). 


Deep River, Montana. 


John Day, Oregon. 


Great Plains (Sioux 
Lake), 


Uinta, Utah. 


Upper Green River, 
Wyoming, 


Hluerfano, Colorado. 


San Fuan, New Mex- 


Ico. 
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NOTES ON THE LAKE BASINS. 

San Fuan Basin.—In northwestern New Mexico, on the divide 
between the Rio Grande and San Juan Rivers. The beds con- 
formably overlie the marine and brackish water Cretaceous 
(Laramie), and contain fossils confined in the Basal Eocene to 
three strata, two at the bottom of the Puerco beds, one in the 
Torrejon. The Wasatch is sparingly fossiliferous throughout.’ 

Lig Horn Bastn.—In northern Wyoming. No weighty faunal 
distinctions have been shown to exist in this great mass of sedi- 
ment, which is sparingly fossiliferous throughout. Buffalo Basin 
is a subordinate basin, apparently somewhat later than the main 
basin.” , 

Wind River Basin.—In central Wyoming. Fossils are rather 
scarce in this basin. All the sediments are later than the Wasatch 
and earlier than the Bridger.’ 

fluerfano Bastn.—In southern Colorado. Osborn has recently 
shown that the Wind River is represented here as well as the 
Bridger. There are also overlying sediments of ? Pleistocene age.* 

Upper Green River Basin.—In southern Wyoming. This in- 
cludes the Bridger and Washakie, with Middle Eocene fossil 
mammals, and much larger areas where Green River (= Wind 
River) and Vermillion Creek (= Wasatch) sediments are the only 
beds not washed away by the extensive erosion which has taken 
place. The Vermillion Creek sediments contain fossil mammals 
in a few localities (Evanston, Black Buttes, etc.), while the Green 
River shales contain fossil fish in abundance.° 

Uinta Basin.—In northeastern Utah. The Middle and Upper 
Eocene beds are underlain by a considerable thickness of sedi- 
ments, probably of Lower Eocene age, in which no fossils have 
been found. ‘The three fossiliferous horizons are: C, the Upper 
or True Uinta, explored for fossils by Marsh in 1870 and the 
Princeton party of 1886 ; 4, the Lower Uinta or Telmatotherium 
Beds; and 4, probably equivalent to the upper part of the 
Bridger. The last two horizons were discovered by the American. 
Museum Expedition of 1894.° 


1 Authority, Wortman. See Bull. Amer. Mus. Nat. Hist., 1892, 135; 1897, 259. 

2 Authority, Wortman, Bull. Amer. Mus. Nat. Hist., 1892, 135. 

3% Authority, Wortman, Z. c. 

4 Bull. Amer. Mus. Nat. Hist., 1897, 247. 

5 Authority, Hayden Survey Reports, etc. Also Wortman (communicated), 

$ Authority, Peterson, Bull. Amer. Mus, Nat. Hist., 1895, 72; Marsh, Amer. Jour. Sci., 
March, 1871. 
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Basin of the Great Plains ——The precise relations of the fossil- 
iferous horizons in different parts of this wide area stand in need 
of further study. The deposits are coéxtensive with the Neocene 
and Quaternary, but in no place has a continuous section been 
observed, and the series of fossiliferous horizons is still more 
incomplete. 

The following table is an attempt at correlation of a number 
of typical sections with the section published by Hayden and 
Leidy thirty years ago. ‘The proper identification of these di- 
visions has been prevented by a confusion as to the fauna properly 
belonging to Horizon D. The descriptions given by Hayden of 
the character of the rocks in the several divisions of his section 
agree accurately with the corresponding divisions observed by 
the writer in Colorado. But the fauna which Hayden and Leidy 
ascribe to Horizon DY was found by the writer in Horizon C, 
while D belonged stratigraphically and faunally to the Upper 
Miocene. The fauna which Leidy ascribes to C is a mixture of 
Oreodon and Protoceras Beds species. 

The Middle Miocene does not appear to be represented in any 
of the sections. The faunal break is least serious in Colorado 
and Oregon, where a number of genera pass through without 
more than specific change. Such are, in Colorado, Anchippus, 
Aceratherium (sensu stricto), Werycocherus,? Canis. In Oregon, 
Mesohippus and probably others. 

Another break occurs in the Pliocene, partly if not completely 
bridged in Texas, but tolerably well marked elsewhere. 

It is probable that the Protoceras Beds overlap to some extent 
on the Lower Miocene John Day. Further study of both and 
determination of the exact horizons of different species will be 
necessary to find the extent of the overlap. At present it seems 
that some lines of descent are more advanced in one basin, some 
in the other. The Rhinoceroses seem to have run into Dicera- 
thertum in the John Day, while continuing the line towards 
Aphelops in the Plains. The Camels are more advanced in the 
western basin, but the Horses are persistently primitive, while 
Anchippus had already appeared in the Leptauchenia Beds. 
Side branches of Canide appear in both basins, while the 
more direct line shows little difference in age between the two. 
Merycocherus and Eporeodon appear in both, but the relations of 
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the species to each other are not yet known. Leptauchenia is un- 
known in the John Day basin, and is very close to the Upper 
Miocene Cyclopidius, but if these genera were aquatic they may 
have had a peculiar and limited habitat, and their absence would 
not have much weight. Che ea see 

The so-called Loup Fork Beds are not all strictly of the same 
age. The more easterly and southerly deposits in Nebraska, 
Kansas, and Texas are uppermost Miocene or Pliocene. The 
species described by Leidy and Marsh came chiefly from these 
beds. The Colorado Loup Fork is a distinctly older horizon, 
Upper or perhaps in part Middle Miocene. Prof. Cope explored 
this region in 1873 and 1879 and described its fauna. He seems 
to have been less familiar with the eastern Loup Fork; and this 
may partly explain the discrepant views held as to the age of the 
Loup Fork Tertiary. Williston and some other recent. writers 
entirely refuse to assign a definite age to the Kansas Loup Fork; 
and the present writer desires to avoid including with the beds to 
which a definite age is assigned, any but those in which a suf- 
ficient fauna has been found. The Colorado Loup Fork is here 
placed as equivalent to the Deep River of Montana, the Ticho- 
leptus Beds of Cope—an unfortunate name, as Zicholeptus is a 
synonym of Alerychyus, and Merychyus is equally characteristic of 
the typical Loup Fork or Procamelus Beds. Cope placed with 
the Deep River the Upper Miocene Beds of the John Day valley, 
and of Laramie Peak, Wyoming. Other beds on the western and 
northern margin of the Great Plains basin may be equivalent. 
Scott considers the Deep River as older than any of the beds 
above mentioned, laying especial stress on the occurrence of 
Cyclopidius in that basin only. Cyclopidius, however, occurs in the 
extreme west of Nebraska (Cheyenne Co.), and its absence else- 
where may be explained, as above noted, by its aquatic habitat. 
Miolabis* characterizes the Colorado Loup Fork and the Oregon 
beds, and stands well in opposition to Procamelus of the upper 
horizon. The lower beds have been called Cyclopidius Beds.” 
They show the following characteristic faunal differences : 


1 ( = Protolabis Wortman, 1898, not Cope.) 

_? On account of its evident inconstancy a name derived from the fauna to designate a par- 
ticular horizon is less suitable than a geographic term. Pawnee Creek Beds would be a better 
name for the lower horizon in Colorado, Deep River being used correlatively with Loup Fork 
for the general designation of the lower beds. 
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Procamelus Beds. Cyelopidius Beds. 
Pliohippus. - { Pliohippus. 
Protohippus. Protohippus. 
Hipparion. | Hipparion, 

? Mesohippus. ! 4 Desmatippus. 
| Anchippus. 
| Anchitherium. 
{ Pliauchenia. Bere tee 
( Procamelus. Procamelus. 
| Protolabis. 
Miolabis. 
Cyclopidius. 
Teleoceras. Aceratherium. 
Cosoryx. Blastomeryx. 


That is to say, Horses with short-crowned teeth and Camels 
with split metapodials persisted into the lower horizon, as 
did also the aquatic Oreodonts and more primitive Aceratheres. 
Blastomeryx characterized the lower, as Cosoryx did the upper. 
horizon. The large Zeleoceras (Aphelops) fossiger, unknown in. 
the older horizon, is the most abundant fossil of the later one. 

King * applied the names ‘ Sioux Lake’ and ‘Cheyenne Lake’ 
to the supposed lakes of the Oligocene and Upper Miocene of the 
Plains (Miocene and Pliocene of older writers) ; and Marsh * has 
called the latter the Niobrara basin. The deposits cover to a 
great extent the same area, and a single geographical name may 
conveniently be used, as is done in the other Tertiary basins. 

The White River sediments are usually considered as lacustrine. 
A similar origin has been assigned to all the later sediments, but 
recent studies of Gilbert in Arkansas, Williston and others in 
Kansas, and Darton in South Dakota, tend toward the view that 
the Loup Fork is chiefly flood-plain sediment while the Pleisto- 
cene is flood-plain and eolian deposit.* With this view the obser- 
vations made by the writer in Colorado in 1898 entirely coincide. 

Fohn Day Basin.—In central Oregon. ‘Two or three more or 
less separate basins in the valley of the John Day River. The: 
Cottonwood basin, containing a higher fauna, equivalent to the 


* Two lower molars referred to Mesohzppus are described by Scott and Osborn as coming 
from the true Loup Fork of Nebraska. This is the only occurrence in the Procamelus Beds, 
as far as lam aware. 

2 goth Parallel Survey Rep. 

3 Am, Ass, Adv. Sci., Ann, Address, 1872, 

* Gilbert, 17th Ann. Rep. U. S. Geol. Survey, 1895-6, part II, 575. Williston, Kansas 
Uniy. Geol. Survey, Rep. 1896. 
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Deep River (Cope and Wortman) or Loup Fork (Scott), is 
separated from the lower beds by a basaltic flow. Dr. Wortman 
has recently found sufficient differences in the true John Day 
to warrant its division into two horizons ; the upper, containing 
a great abundance of Merycocherus, being exposed at Bridge 
Creek and elsewhere ; the lower, typical at the locality known as 
‘The Cave, | 

Deep River Basin.—Iin central Montana. It would seem to be 
an outher of the Great Plains basin. The upper beds, containing 
the typical Deep River fauna, rest unconformably on beds con- 
taining a scanty fauna which Scott considers equivalent to the 
Upper John Day. The facies of the fauna does not seem, how- 
ever, to forbid placing it as equivalent to the Leptauchenia fauna 
of the Great Plains.’ 

New Mexico Loup Fork Bastns.—A number of small scattered 
areas, of which the Senta /é Basin in the northern part of the 
state, and the Sax Francisco Basin in the southwest corner, are 
the most important. Some of these deposits may be Pliocene. 

The PLetsTocene fossil beds are scattered over all parts of the 
West, and cannot be grouped into any definite areas. The Equus 
Beds, largely river sediments, contain abundant remains of Aguus. 
The prairie loess, so far as the writer is acquainted with it, repre- 
sents a later deposit, zolian, and still in progress. The wind cuts 
out all exposed places at a very considerable rate, as may be 
seen by the rapid hollowing out of roads and ploughed fields. 
The dust is caught by the sodded prairie and spread uniformly 
over it. The effects of this mode of deposition are characteristic 
and curious features of the plains. The deposits are over two 
hundred feet thick in places, and contain remains of Hguus in the 
lower layers, but in the upper chiefly 4zson bones in various 
stages of fossilization. In the Cordilleras are many dried-up 
lake basins of small size, in the deposits of which the Equus 
fauna has been found. Silver Lake in Eastern Oregon is the 
most noted of these. 


1 Authority, Wortman (communicated), 2 Scott, ‘‘ Mammalia of the Deep River Beds.”’ 
y; : p 
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CHARACTERISTIC FossiL MAMMALS. 


The more important or abundant species are in heavy type ; in- 
valid species in roman, Present location of the type specimen is 
stated (under the formation in which it was found) as follows: 


Feel) ERS American Museum of Natural History, New York. 
Uo Sop9 oy National Museum, Washington. 

de dlad shigue eels Philadelphia Academy of Sciences. 

a Ane Pee A Yale University, New Haven, Conn. 

Fah ae Kansas University, Lawrence, Kan. 

PAG es Bae Harvard University, Cambridge, Mass. 

Da SST: Princeton University, N. J. 

-. Pr iene rere Way Texas Geological Survey. 


Cg Sone ey Canadian Geological Survey. 
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de PUERCO. 


All the types and described specimens are preserved in the 
American Museum of Natural History. The localities of all are 
in northwestern New Mexico, west of the divide between the Rio 


_ Grande and San Juan Rivers. 


MULTITUBERCULATA.! 
PLAGIAULACIDE, 
Catopsalis folatus Cope. 
Polymastodon tadensis Cope. 
Polymastodon latimolis Cope. 
Polymastodon attenuatus Cope. 


te selenodus Osborn & Earle. 


Neoplagiaulax americanus Cope. 
Neoplagiaulax sp. 
CREODONTA. 
OXYCLENIDA. 


Oxyclenus cuspidatus (Cope.) 
ee simplex (Cope.) 
Protochriacus priscus (Cope.) 
Protochriacus hyattianus Cope. 
Loxolophus adapinus Cofe. 
Protochriacus attenuatus O. & E. 


TRIISODONTID-. 


Triisodon quivirensis Cope. 
ia heilprinianus Cope. 
Triisodon rusticus Cofe. 
Triisodon biculminatus Cope, 
Conoryctes crassicuspis Cope. 
Sarcothraustes coryphzus Cofe. 
Miocleenus bathygnathus Cope. 
Tritsodon gaudrianus (Cope). 
INCERT, SED. 


Oxyacodon apiculatus O. & E. 
Oxyacodon agapetillus (Cope). 
Carcinodon filholianus (Cope). 


CONDYV DAR THERA, 


PERIPTYCHID. 
Periptychus ! coarctatus Cope. 
Periptychus brabensis O. & Z&. 
Ectoconus ditrigonus (Cope). 
Hemithlzeus kowalevskianus Cope. 
Conacodon entoconus (Cope). 
Anisonchus coniferus Cope. 
Conacodon cophater (Cope). 
Anisonchus gillianus Cope. 
Hemithlzus apiculatus Coge. 
? Zetodon gracilis Cope.. (Indeter- 
minate. ) 


PHENACODONTID. 


Protogonodon pentacus (Cope). 
Protogonodon stenognathus Matthew. 


MIOCLANIDA. 
Mioclenus turgidunculus Cope. 
EDENTATA. 


- STYLINODONTID. 
Hemiganus otariidens Cope. 
CONORYCTID&. 
Onychodectes tissonensis Cope. 
Onychodectes rarus O. & E. 
INDETERMINATE SPECIES. 
Miocleenus interruptus Cofe. 
ed riitimeyeranus CoZge, 


Il. TORRE JON. 


All the types and described specimens are preserved in the 
American Museum of Natural History. The localities are in 
northwestern New Mexico, on eitherside of the divide between 
the Rio Grande and San Juan Rivers. 

1 The name Peripstychus is perhaps preoccupied by Perzptyches. If this be the case, the 


name Catathleus, proposed for the permanent dentition of the same species, takes its place, 
C. rhabdodon being the type. 
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MULTITUBERCULATA. CONDYLARTHRA. 
PLAGIAULACID. PERIPTYCHID, 


Neoplagiaulax molestus Cope. 
Ptilodus medizvus Cope. 
Ptilodus trovessartianus Cope. 
BOLODONTIDA. 
-‘Chirox plicatus Cope. ~ 


PRIMATES. 


“TARSIIDA. 
Indrodon malaris Cope. 


RODENTIA. 
MIXODECTID&. 


Mixodectes pungens Cope. 
Mixodectes crasstusculus Cope. 


CREODONTA. 


OXYCLAINID/. 


Tricentes subtrigonus (Cope). 
Mioclzenus bucculentus Cofe. 
Phenacodus zuniensis Coge, 

Tricentes crassicollidens Cope. 

Chriacus pelvidens (Cope). 
Chriacus stenops Cofe. 

Chriacus baldwint (Cope). 

Chriacus truncatus Cope. 

Chriacus- schlosserianus Cope. 

Deltatherium fundaminis Cope. 


TRITSODONTID, 


Goniacodon levisanus (Cope). 
Sarcothraustes antiquus Cope. 
Triisodon conidens Cope. 
MESONYCHID. 
Dissacus navajovius Cope. 
Dissacus carnifex Cope. 


Dissacus saurognathus Wortman. 


VIVERRIDA, 
Viverravus haydenianus (Cope.) 
Didymictis primus Cofge. 
ARCTOCYONID A. 


Clznodon ferox (Cope). 
Clenodon corrugatus Cope. 
Clenodon protogonioides Cope. 


1 See note on p. 28. 


Periptychus ' rhabdodon Cope. 
Periptychus carinidens Cope. 
Anisonchus sectorius Cope. 
Anisonchus mandibularis (Cofe). 
Haploconus lineatus Cope. 
Haploconus xiphodon Cofe. 
bee angustus Cope. 
LTaploconus corniculatus Cope. 


PHENACODONTID. 


Euprotogonia’” puercensis (Cope). 
_Phenacodus calceolatus Cofe. 
Protogonia subquadrata Cofe. 
it plicifera Coge. 
Miocleenus floverianus Coe. 
Euprotogonia minor Matthew. 


MIOCLAENIDZ. 


Mioclenus turgidus Cope. 
Miocleenus zittelianus Cope. — 


Mioclenus lydekkerianus Cope. 


Mioclzenus lemuroides Matthew. 
WF acolytus (Cope). 
Mioclenus tneguidens (Cope). 
Mioclenus minimus Cofge. 
Protoselene opisthacus (Cope). 
Hemithlezus baldwini Cofe. 


AMBLYPODA. 


PANTOLAMBDID&. 


Pantolambda bathmodon Cope. 
aS cavirictus Cope. 


EDENTATA. 


STYLINODONTID&. 
Psittacotherium multifragum 
Cope. 
Psittacotherium aspasize Cope. 


es megalodus Cope. 
Hemiganus vultuosus CoZe. 


CONORYCTIDA, 
Conoryctes comma Cope. 


2 Dr. T. S, Palmer has kindly called my attention to the fact that the generic name Eupro- 
togonia is antedated by Tetraclenodon, a genus of Creodonts founded by Prof. Scott on 
Mioclenus floverianus of Cope, a wrongly interpreted specimen of Euprotogonia puercensts. 
‘The generic description of 7etraclenodon is doubtfully valid, very misleading, and founded on 
error; the name is inappropriate in the extreme ; and I have therefore retained Euprotogonia 
as a well known and appropriate name substituted for the original preoccupied name 
Protogonia. 
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Wl. WASATCH, 


ele 
epee Eg 
: OQ <i 
S| 2| 2 || fe 
ae 3 ae 
el ee i ane 
aim! 4 
PRIMATES, 
Omomys (Anaptomorphus) homunculus (Cope)........ eae 4 
Hyopsodus paulus Leidy........... aries eM Dah eps 
WICAMUSHC ODE, ceca, ars Ware aw be Gal gio 
i powellianus Cope..... Riccar Seder altace : A. My 
Lflyopsodus lemotnitanus Cope...... ie sped: gan e's Seats aaa hice x x = 
fe MECLIE UTES OO sy ao sd) aig pias pa dod we ab Saabs Kol Uses, 
B POUL MICS i COE) 94 gis alk & hia 8 Oe WES ? A.M, 
Pelycodus frugivorus Cope...............6; ppc x x 
Pelycodus Numientis’ Cape oy i yl waeials woes eas x 
PF elyeodue: Miiis (Comes (oy alae) palette wacigetes ok x 4 
PF CCONUS OTTO. ONC ain sie ss she's pga thle ae ee 4 x 
Tes La MONO UTGUEES MOMOD IC lege g ete eng vhs cya rie Ad eu late < A.M. 
Mucrosyops : Pe PAcilis Leet y ovaie Wigs ya ob eos panne adecyeess x , 
SPELVEANUS OPEN Sevres alee Woe iivsispaa ee cute x AM, 
CYROMGHIOMYS COUAHS GODS ES. pele ate ak ode ow cbs 8 x A 
RODENTIA. 
ISCHYROMYIDA, 
Paramys buccatus Cope......... SAC ee ne ee nat Hep x 
Kf delieation ely oa. Wa ue ya ine oe x 
ys delicatissimus Leidy........... ais hat le mead Sacha 
CREODONTA. 
VIVERRID, 
Viverravus” provemis (Cope) on... cbc cca one SSG hip eae Geena yo: 
te feptomyins > (Cope) iniicccadewis004as x) xX 
VAEUCTIDUUS GHBU MOUS ODE) a 6 sis sais wale sks iad iacd ace o x A. Ns 
ae THASSETER ICUS CODE) 9s sea Wh saint oa awa x 
a LIEGE PAU S ya gins WR AL Os Os x 
Uintacyon (Miacis 4) canavus (Cope).............. see A. M. 
Uintacyon (Miacis) brevirostris (Cope)........ee000-s pan ie o 
rE! As RM Coe g bala pyraben Ie Waa ce Cuma tie uae x He 


1 The premolars associated with the type and only specimen of Diacodexis laticuneus 
Cope, are those of Hyracotherium index ; the upper and lower molars belong to Hyopsodus, 
closely allied to 1. powellianus. See Wortman, Bull. Am. Mus. Nat, Hist., 1896. 

? Viverravus as defined by Marsh in 1872 covers Didymictis Cope, 1874. See note 
On p. 35. 

8 The type of Didymictis leptomylus of Cope may be the same as Marsh’s Limnocyon r7- 
parius of the Bridger. This Wasatch species was referred by Cope to leptomylus but is 
probably distinct from the type. 

* These species are considerably different in type from the Bridger species to which the 
name was originally given. 
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Ill. WasatcuH.—Continued. 


| 


re ae 
ef] a|2|) z 
| S| § 4s 
a, ani @ 
PROVIVERRID. 
Palzosinopa veterrima Wortman!,............%..| X A. M. 
Sinopa (Stypolophus) hians (Cope)... 5.1 ora ss xe Seon hy oS. 
Strentia. (Cope) uc hea wun oes x < es 
bs a Wihitie (Cope)..i.b.0c% coals seats roe 
ES si wivertina (Cope). oss ch cite esa x Sul, 
Stnopa (Stypolophus) WUTEECHSDE SG (CODE) 5 a tale kes x = 
SeCUIdAITd (CODE) isn es a ed x | 
vs " gculeale (Cope). wiser Galea, e% lay 
OXYANIDA. 
Oxeveta lipina Cope: te cain based veer pS eg fone Gea ge’ |e GLa 
ss forcipata Cope. cgaien ) pore tee aa eleetien * x we 
ORVCNO MOrStlaNS LOPE, < ve de nese PE es ee x es 
PALAZONICTIDA, 
Palzonictis occidentalis Osborn and Wortman....| *& |. A.M. 
AWOL CLOMUS StROSUS ODE Soy as yin ve she d's oe ad Sats ai ME AE SS 
MESONYCHID&. 
Pachymna’ ossifraza (Cope)... 2.53 her cea rs 4 x Ae 
Pachyand intermedia Wortman oa.cs eo vee vale 4 x A.M. 
Pachyena gigantea Osborn and Wortman.......... x 6c 
Dissacus (leploenathus Oy BOW a0 ck wets Vile Ok EN nes Seo rs 
ARCTOCYONIDA:, 
ANACOdON UU SICENS- COPE aed sacs eset ee eee PS Les rane A. M. 
INCERT SEDIS, 
Dideiphodus absaroke Cope. ise bv ecan cd le eRe Cat RK A.M. 
VPidelphys comstockt (COpe) 14 4c eee eevee dee ges wen x « 
Diacodon ¢elatus GOOG. » xed eR Re Cae RENE eas x Rp 
be QINCH EPS CODES ig gcc sos We aay Orne hie « x “4 
INSECTIVORA, 
LEPTICTIDA. 
Palatetops” ? bieuspis (Cope). sae sa vs vedew a eats *< 
TILLODONTIA, 
ESTHONYCHID. 
Eethonyx ® busmeigteri. Cope... casavincsvaya sins Mah Med eer eh A Be 
Esthonyx acer: COP en awee Oe ee aaa HELI Ce * * 
a3 GESTLCOITES CORC ai ings Sy nied Ge te OR ea x i 
ee SPATULATT Ub CODE x shied d vince ts cob ige ae ayn ye | pene 


1 Unpublished. 

2 The original type from the Bridger was indeterminate. The species properly dates from 
Cope’s description in 1884 (Tert. Vert.) of a specimen in the Princeton Museum referred to 
S. aculeata. 

3 Unworn molars of Pachyena show that it possessed a vestigial metaconid, though less dis- 
tinct than that of Dzssacus ; the original ground for the separation of the two therefore fails. 
I retain them separate however, believing that a careful comparison will show distinctions of 
generic importance between them, 

4 Generic position very doubtful. 

5 See note on p. 35. 8 The species of Esthonyx need revisions 
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III. Wasatcu.—Continued. 


= ie 
mn oO * 
c/a] el 2 
Be eee | ee SE 
an) E Ou, 
on & 3 Rs) 
= =) o 
Oa); a| 4 
EDENTATA., | 
STYLINODONTID. 

Calamodon simples Cope... ss. ngs Se occ oy ee xt Dass 
Calamodon areamcoenus Cope 0. 2 uy cua eine a x 
Calamodon novomehicanus Cofe......... eee ts x i 
Dry prodem craseus AlA7 se) a ew was seins Sie at 4 a 

CONDYLARTHRA. 
PHENACODONTID&. 

Phenacodus primevus Cope!............ ee MORNE oC Ae eM 
Phenacodus omnivorus Cofe ...... CONS iat Caner ng x< iss? 

Phenacoaus nunicnus Cope®,.. 0. owners sia oer Su Vasian hve ve Ay Me: 

Phenacodus wortmani Cope?.......... Pee ee a < x 
Phenacodus apterius Cape oo accor yiele swe 3 es Vee os A.M. 

PMCIWACOMIS WEAUCON UE OO e ica ase ts ois hale wise a O8 x . 

Phenacodus brachypternus Cope ................ > ieee Ss 

PIHCUACONUS THACHOPIE MUS ODE cri ia) 6s Se kal eats Male oer gst 

eS SULA S AGO seg tacal to sins aa seas al ohne Velde ave eth) Wages 
ye (Ectocion) osbornianus Cope.......+. yiruer | As NG 

Eohyus® distans A/arsh ........ eee eee ea ahs peas ~< 

oe robustus A/a 34. SAMA OU DE RA MER HEE Cis x *s 
MENISCOTHERIID, 
Meniscotherium chamense Cope. ................ x Cis: 
a tert brme Cope. es sek gsc se weapons TALS ME, 

Meniscotherium tapiacttis Cope....-. Sian Tapeh ete i x i 

fyracops socialis Marsh ®,...... Rea RUaGelt patra acs x ys 


1 Type from Evanston, Wyoming. 
2 Perhaps a small variety of P. primevus. 
3 See note on this species on p. 36. 


* Doubtfully distinguishable from P. xunzenus. 


- 5 Eohyus Marsh (nom. nud., 1877) is perhaps a synonym of Phenacodus: E. distans 
(figured, 1894) might be taken for the very uncharacteristic m2 of that genus, and the description 
of £. robustus (1894) corresponds as far as it goes to the lower jaw of P. Ar7mevus. Wortman 
(Bull. Am. Mus. Nat. Hist., 1898, p. 101, foot-note) believes that Z. dstans is founded on the 
last upper molar of 7rigonolestes etsagicus ; but the tooth as figured by Marsh is too large for 
that species, even on the supposition that m? is unreduced, which, judging from the reduction 
of the heel of mz, is not the case, 


_ °Hyracops, which has been identified by Osborn with Menzscotherium, differs considerably 
in its foot structure if Marsh’s figures are accurate. The large magnum, the entirely serial 
carpus, and the epicuneiform seen in Marsh’s figures of Hyracops are not present in Wenzsco- 
thertum, which has a carpal and tarsal structure very like that of Euprotogonza, with small 
magnum, lunar supported partly on unciform, and other normal primitive features. The 
metapodials and phalanges are like those of Hyracops. 
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Ill. Wasatcu.—Continued. 


Evanston, 
Wyo 
ig Horn. 
Buffalo Basin 
Location 
of Type. 


AMBLYPODA. 
CORYPHODONTID. 


Coryphodon (Bathmodon) radians Cope.......... s< A. M.?! 
Coryphodon (Metalophodon) testis (Cope)..... ; 

Coryphodon tepandus Cogeic. ie cake ss ee deat 
Coryonodon lopatius Cope: (ios .b.0 eee en 
Carypnodo, amar Caper. a's cdi dnede ries oars 
Hathmodon packvous LOpd. its cc bene lee 
Coryphodon elephantopus Cope............. 
Coryphodonobliquis Cops acies. suicee ae 
Coryplicdon cuspidatus tape (08 cola ca eos 
Coryonodon hamatue Marky. (iste neee.'os oo s 
Manteodon ‘subquadratus Cope. 4 ook 
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1 Part of the same individual is in the Yale University Museum. 

2 Indeterminate types, synonymy doubtful. 

3In Hyracotherium proper, p* has but one cusp; in all the American species, a trittocone 
is also present. ‘‘It may yet be found that there are other important differences between these 
groups which will necessitate recognizing a separate genus for the American forms, in which 
event the name Zohkippus, proposed by Marsh, would have to be adopted.’? Wortman, Bull. 
Am, Mus. Nat. Hist., 1896, 1or. 
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All the types and described specimens are in the American 
Museum of Natural History. 
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1 This is the common species of 77zgonolestes. The others are founded on somewhat smaller 
or otherwise different individuals, but all very closely allied except 7. etsagicus, which differs 
widely and may have to be separated generically, as Wortman has suggested (Extinct Camelidz 
of North America, Bull. Am. Mus. Nat. Hist., 1898, p. ror, foot-note). I have seen no 
specimen of 7yzgonolestes proper (our collection contains 26) in which the paraconid is not 
present and twined with the metaconid in a peculiar way. 

2 Doubtfully distinguishable from M. gracilis. 
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1 Viverravus Marsh antedates Didymictis Cope, and refers tothe same genus. The generic 
description appears to the writer to be a sufficient one, although Marsh in this as in other de- 
‘scriptions uses the term ‘‘ tubercular ”’ to describe a tuberculo-sectorial tooth. 

2 Apparently a different species from the Big Horn specimens referred to S. w7verrina. I 
have not compared either with the type, from New Mexico. 

3 Referred by Cope to /ctops, an Oligocene genusclosely allied to Leptictis Leidy. Though 
not distinguishable by the dentition from /cfofs, there are important and very constant differ- 
ences in the skull characters, among which I select for generic definition the backward ex- 
tension and broadening of the posterior ends of the nasal bones, and the presence of a single 
median crest on the cranium instead of the two parallel crests of /ctops and Lefptictis. 

4 Pertinence of this species to the genus very doubtful. 5 Type lost. 
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1The single jaw fragment referred to this species differs in several particulars from the 


Wasatch specimens. 


*Two or three species are apparently included under this name, but the material is too 
fragmentary for their separation. The Wind River specimens, including the type, are, I be- 
lieve, distinct from those of Wasatch age, including the complete skeleton described by:Cope 
in * Tertiary Vertebrata.’ Two points of difference are the internal instead of postero-internal 
position of de on p®, and the more compressed p*—both points approximating the Wind River 


species to Ectoczon, the most advanced of the Phenacodonts. 
3 See Osborn, Am. Nat., 1897. 


* Upper molars being unknown this species can be placed in 77zgonolestes only provisionally. 
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’ Unpublished. See Osborn, Bull, Am. Mus. Nat. Hist., 1896, 78, fig. 3 (Wyenodon). 
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* Unpublished. Heretofore confounded with 7. megarhinum. 


2 Unpublished. 
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The localities tabulated below are: 

1. Colorado. — Headwaters of Cedar, Lewis, Horsetail, and 
Pawnee Creeks in northeast Colorado. Fauna described by 
Cope in 1873 and later. The Lower, Middle, and Upper White 
River are represented. Cope’s collections were from the lower 
and middle beds, Horizons 4 and 4; the fauna of Horizon C is 
determined from collections by the American Museum Expedition 
of 1898. } 

2. Nebraska, — Hat Creek Basin, adjoining the S. Dakota 
White River. Lower, Middle, and Upper White River are 
present. 

3. South Dakota.—This is the largest and best known area, It 
lies between and about the White and Cheyenne Rivers, and 
furnishes the typical section. "The Lower or Titanotherium Beds 
are divisible into three subzones, the Middle or Oreodon Beds 
into two subzones, and the Upper or Protoceras Beds probably 
into two subzones of which the uppermost one bears a generally 
scanty fauna. 2 

4. North Dakota.—A small area near White Buttes contains a 
fauna apparently near to the Protoceras fauna in age. 

5.. Montana.—I have here included the lower beds of the Deep 
River valley, which Prof. Scott considers as Upper John Day. 
That they are later than the uppermost part of the White River 
(Horizon C, Leptauchenia Beds) is, I think, not proven, and they 
belong geographically to the White River. 

6. Canada.—Swift Current Creek in the Cypress Hills, N. W. T. 
The area is limited and the rocks conglomeritic, so that the speci- 
mens were largely fragmentary. They are preserved in the 
Museum of the Geological Survey of Canada. 
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The level at which each species occurs is known only in a few 
cases, as noted. 
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1 Includes all specimens from John Day referred by Cope to Paleolagus. 
2 Unpublished. 
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1 Bridge Creek (Merycocheerus Beds). | 2 Bridge Creek. 
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iy | AO eat Be SURG Ta bal Tae pay SAIN Raa rR ra Pe diary a 
Eporeodon occidentalis var. leptacanthus (Cope) ?:.....0.-..5...4. A.M, 
Valo Da CIHEUS" (COME). wulre dare tee yes os 
EL POT ROUTE TIO OMICEDU AES HOON. sp Ciera vaie Sly chen hs ed Gal ewok OE Re a 
an CU. SSSI Ee Wet 9 A Brain es My A Oe tral eC ORS nes ame ae dan Oe OS Ne 
sf PLO Waa LOM CR OMS GPE) Wace. otis Lect eG eh aig sero sights A... Wie 
Werycochwius (Oreodon) superbus Leldy "hie el eels ee \operes 
. chelydra Cope Bs Wir ccaie NN ile fad Tae Moe ra ats bk Ri eat A.M. 
Merycocherus UGE MAOLUAMW Oy tiny. le cle ob td eal og eep las wg aot a oe oe ee 
PE GIP OSLO TUES KE OBO OH Meie tcira) 8 or.cte wean Ne Higa eosee AO oaER Ac Mes 
CAMELIDA. 
Protomeryx (Gomphotherium) SternOehal Cone sis dans sae es Ac, 
 eameloides: Wortaiam sii ek eae ny 
iy pertraculus.caicatatis Caper nus sje Si ia ees a 


1 Perhaps the same as Llothertum tutperator Leidy. 
2 Bridge Creek. 

3 These may probably be distinct species. 

4 Bridge Creek Beds. 
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The localities tabulated below are as follows: 

1. WVortheastern Colorado. Headwaters of Cedar, Horsetail, and 
Pawnee Creeks, in Logan and Weld counties, north of the South 
Platte River. Sands and gravels overlying the White River clays, 
usually unconformably with heavy conglomerates at or near the 
base. Another unconformity of erosion occurs sometimes within 
the formation dividing it into horizons D and E (p. 23); but no 
important faunal distinctions appear. These unconformities of 
erosion in fluviatile beds are not of much importance, Collec- 
tions made by Prof. Cope in 1873 and 1879, and Amer. Mus. 
Exped. of 1898. 

2. Laramie Peak, Wyoming. A small collection chiefly of 
Merychyus, made for Prof. Cope in 1880. 

3. Deep River, Montana. A limited area in the valley of Deep 
Creek or Smith River, near Great Falls. Collections made for 
Prof. Cope in 1877, and Princeton Expedition of 1892. 

4. Cottonwood, Oregon. Cottonwood Creek in the valley of the 
John Day River. Collection made for Prof. Cope in 1879 by Dr. 
J. L. Wortman. 

5. Oregon Desert. See toot-note, p. 70. 

6. Nebraska. In the basins of the Loup River (Loup Fork) 
and Niobrara River, and elsewhere in the central .and northern 
part of western Nebraska. The fauna, described mainly by 
Leidy and Marsh, is the typical and largest Loup Fork fauna, 

4. New Mexico. This fauna was described by Cope in 1874 
from the collections made by the Wheeler Survey, and now pre- 
served in the National Museum. Most of the species came from 
the Santa Fé basin. 

8. Kansas-Nebraska. Northwestern Kansas and southwestern 
Nebraska in the drainage basin of the Republican River. The 
latest of the Loup Fork faunas, some of it Plhocene according 
to Prof. Scott. The short-legged Rhinoceroses are the most 
abundant fossil. 

g; Texas, «In northern Texas, near the head ofthe Red River, 
along the northeastern border of the Llano Estacado. 
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(GOODNIGHT BEDS.) 

This fauna, except for the presence of Zguus, corresponds with 
the later Loup Fork fauna, which may also be Pliocene according 
to. #rof, Scott. itis too .seanty for certain correlation. .‘Vhe 
formation overlies the Texas Loup Fork unconformably.* 
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* Texas Geol. Sur. Rep., 1892. 
2 One specimen in American Museum of Natural History. 


Article IV.—DESCRIPTIONS OF THREE NEW SQUIR- 
RELS FROM SOUTH AMERICA. 


By E. W. NELson., 


Recent study shows that tropical North America has a won- 
_derful variety of Tree Squirrels, and when Northern South 
America has been more thoroughly explored, it will doubtless 
prove to be equally rich in these interesting mammals. Through 
the courtesy of Mr. F. W. True, Executive Curator, U.S. National 
Museum, and Dr. J. A. Allen; Curator of Mammals in the Ameri- 
can Museum of Natural History, New York, the series of tropical 
American squirrels from the collections in their charge were 
recently placed in my hands for examination. Among the speci- 
mens from South America are three which appear to be unde- 
scribed. One of these, S. zsthmius, a very distinct species of 
Microsciurus, is represented by two specimens taken many years 
ago during explorations on the Isthmus of Darien by Lieut. 
Michler, U.S. A. The other two, S. s¢mzlis and S. caucensis, are 
from a collection recently obtained by the American Museum 
from the upper Cauca River, Colombia, and I am especially in- 
debted to Dr. Allen for the privilege of describing them. 5S, 
caucensis 18 very interesting on account of its close external re- 
semblance to AZicrosciurus, while in reality, as shown by its skull, 
it belongs to the subgenus Guerlinguetus. All measurements in 
this paper are in millimetres. 


Sciurus (Microsciurus) isthmius, sp. nov. 
DARIEN SQUIRREL. 


Type, No. 33° U.S. National Museum. Collected on the Truando River, 
Colombia, by. A. Schott. | 

Distribution.._Humid tropical forests of Truando River.!’ Known only 
from the type locality. 

Specific characters.—Size about the same as S. a/fari, but color very different. 
Upper parts yellowish brown; neck and breast dark rufous; abdomen dark 
reddish brown. Ears short, rounded, well haired, more yellowish than back. 
Tail rounded. Pelage thin and dorsal hairs comparatively coarse. 


1 The Truando River is a tributar on the west side of the Rio Atrato at the extreme south- 
east end of the Isthmus of Darien, Colombia. 


77 


78 Bulletin American Museum of Natural History. |Vol. XII, 


Color.--Entire upperparts, including feet, uniform grizzled, dark yellowish 
brown ; ears yellowish brown, much paler than crown ; sides of nose and chin 
dingy brown with suffusion of dull rufous; under side of neck and breast dingy 
ferruginous, shading posteriorly into dark reddish brown lightly washed with 
rufous ; tail above grizzled rusty brown and black, hairs indistinctly tipped with 
pale yellowish ; tail below similar but median area more rusty rufous ; hairs on 
back black with broad subterminal rings of yellowish brown. 

Variation.—A topotype of this species (No. 3403 U.S. Nat. Museum) is like 
the type except that the crown is thinly washed with blackish, and the under- 
parts are brighter ferruginous with a heavier wash of this color over the abdomen. 

Measurements of type, from dried skin.—-Length of body, 150; tail, imperfect ; 
hind foot, 37. 

' Cranial characters. ——Premolars 2. Skull (See Fig. 1), including rostrum, de- 
cidedly broader and more massive than in either S. a/farz or S. peruanus ; the 
vertical part of jugal narrower than in a//ar7 but broader than in peruanus, and 


Fic. 1. Scturus tsthmitus. Natural size, type, No. 333%, U. S. Nat. Mus. 


the upper molar series the same length as in the last named species ; the nasals 
more rounded posteriorly and the lower jaw more massive than in either of the 
_two species named. The skull of the type measures: Palatal length, 15 ; inter- 
orbital breadth, 16; length of upper molar series, 6.5. 

Specimens examined.-—-Two ; both from type locality, 


General Notes.—Unfortunately the tails are imperfect on both 
of the known specimens of this squirrel. The broad skull and 
comparatively coarse pelage of upperparts serve to readily dis- 
tinguish this species from S. alfarz, S. peruanus, and S. similis. 


Sciurus (Microsciurus) similis, sp. nov. 


RUFOUS-BREASTED SQUIRREL. 


Type, No. 14210, 6 ad., American Museum of Natural History, N. Y. 
Collected near Cali, Cauca Valley, Colombia (alt. 6000 ft.), November 8, 1898, 
byJ. HH. (Batty; 
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Distribution._-Known only from the type locality. 

Specific characters.—-In size and color of upperparts similar to S. alfari, but 
under side of neck, breast, and inside of fore legs deep ferruginous, and rest of 
underparts dark brown thinly washed with rufous. Ears short, rounded, 
thickly haired. Tail narrow and rounded. Pelage thick and soft. 

Color,—-Entire upperparts dark brown finely grizzled with dull rusty ; top of 
nose, sides of head, neck, outside of fore legs and all of feet more yellowish 
than back ; no ring around eyes ; ears like adjacent parts of head; chin dingy 
rusty ; throat, breast, and inside of fore legs deep ferruginous; rest of under- 
parts dingy brown, with a thin wash of dull rufous; tail above black, thinly 
washed with dark rufous, with dark rufous basal color showing through ; tail 
below, median area grizzled dark rusty rufous with indistinct border of black 
and very thin edge of rufous. Hairs on back black with narrow subterminal 
and sometimes median rings of dark buffy mixed with hairs entirely black. 

Measurements of type, from dried skin.—Total length, 245 ; tail vertebra, 08 ; 
hind foot, 34. 

Cranial characters.—S. stmilts undoubtedly has two upper premolars like 
other species of M/icroscturus, but unfortunately the type is without a skull as, 
by some error, the skull sent in with the type skin by the collector belongs to 
the much larger and very different species S. caucensis, 

Specimens examined.—One ; from the type locality. 


General Notes.—Sciurus similis in size and general appearance 
resembles .S. a/fariz, from which it may be readily distinguished by 
the dark ferruginous chest and dark brown abdomen. The head 
is not brighter ferruginous than the back, and there is no ring 
around eyes. 


Sciurus (Guerlinguetus) caucensis, sp. nov. 
CAUCA VALLEY SQUIRREL. 


Type, No. 14208, 6 ad., American Museum of Natural History, N. Y. 
Collected on the Lima River, upper Cauca Valley, Colombia (alt. 6000 feet), 
August 10, 1898, by J. H. Batty. 

Distribution.—Known only from the type locality. 

Specific characters._-About half the size of S. estuans hoffmannt. Upper- 
parts dark brown finely grizzled with rusty; underparts reddish buffy, most 
intense on neck and breast and paler elsewhere. Ears short, rounded, thickly 
haired. ‘Tail slender, rather flattened, thinly washed with white, Pelage 
thick and soft. 

Color.—Upperparts finely grizzled, dark rusty brown with a narrow blackish 
brown dorsal line beginning on crown ; eyes with a narrow ring of rusty buffy ; 
ears like top of head; cheeks paler, more grayish brown ; top of nose, sides of 
neck, outside of fore legs, with fore and hind feet, more rusty red than back, 
lower edge of flanks and outside of hind legs more thinly washed with same; 
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chin dingy fulvous; throat and middle of chest reddish buffy, becoming paler 
posteriorly over middle of belly and inside of thighs; inside of fore legs and 
sides of belly dingy grayish brown with a thin wash of pale buffy; tail above’ 
black with a thin wash of grayish white; lower surface grizzled dark dingy 
rusty with poorly defined black border and thin grayish white edge. Hairs on 
back black with dark rusty subterminal rings mixed with hairs entirely black. 
Variation.—The two specimens examined are almost identical in color, the 
only difference being the slightly greater intensity of the buffy and rufous shades 
jn the type. 
Measurements.—Average of two specimens from type locality ; Total length, 
312; tail vertebrz, 145.5; hind foot, 42.5. 
Cranial characters: Premolars}. The skull is almost precisely intermediate 
in general shape between that of S. hoffmanni, representing the subgenus 
Guerlinguetus, and that of S. alfari, representing the subgenus M/tcroscturus, 
but the absence of the extra premolar leads me to place it in the former group. 
The skull of the type measures : Basal length, 34; palatal length, 17; interor- 
bital breadth, 14; length of upper molar series, 7. 
Specimens examined.—Two ; both from type locality. 


' General Notes.—In the style of coloration and the rather short 
and hairy ears, S. caucensis shows much similarity to the species 
of Microsciurus, but the absence of the first upper premolar, and 
the more depressed, slenderer skull, show that it really belongs to 
the subgenus Guerlinguetus. 


Article V.— DESCRIPTION OF AN ANCIENT ANOM- 
ALOUS SKELETON FROM THE VALLEY OF 
MEXICO; WITH SPECIAL REFERENCE TO SU- 
PERNUMERARY AND BICIPITAL RIBS IN MAN.! 


By DR, Abies. HRniicw a, 


The skeleton described in this paper was exhumed at the 
adobe-works at St. Simon Tonaguac, a small suburb of the City 
of Mexico. The same place has yielded from time to time 
human bones and various objects of archzeological interest. The 
bones were procured directly from the workmen by Dr. Carl 
Lumholtz during his explorations for the American Museum of 
Natural History, and are now in the Anthropological Department 
of the Museum (Catalogue No. 3%*5). 

The skeleton was discovered about three metres below the sur- 
face. The workmen were unable to give definite information 
regarding the surroundings of the bones. The importance of the 
skeleton induced me to make, on my recent visit to Mexico,’ a 
special examination of the adobe-works about St. Simon. 

St. Simon lies about a mile and a half northeast from the City 
of Mexico, to the left of the road which leads to Guadalupe. 
Most of the inhabitants of this little town, as well as those of 
several small settlements adjoining, are occupied with adobe- 
making. The grounds of St. Simon are part of the lowlands 
which extend from the City of Mexico to the Lake of Texcoco. 
In places the ground rises slightly over the level of the lowlands, 
and here most of the excavating is done. 

The adobe deposit consists of a rather compact dark gray 
earth. Originally it was probably marsh land, which has been 
covered with material derived from successive inundations. 
Mixed with this is the accumulated refuse from habitations, which 
contains many fragments of pottery, pieces of obsidian, and bones 
of animals. 

The particular place from which the skeleton came is at a rise 


1 Read in a preliminary form before the American Association for the Advancement of 
Science, August 13, 1897 
Litaholic-frdlicke Expedition, under the auspices of the American Museum of Natural 
History, New York, March-July, 1898. 
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of about two metres above the level land, and is about seventy 
metres in its greatest length. Its characteristics are identical 
with those of the other adobe-works of St. Simon. I could dis- 
tinguish no regular stratification in the earth of this place, nor any 
difference in its composition at different heights. The deeper 
parts look darker and even black ; but this is due to difference 
in moisture. About four metres below the highest point of the 
surface, water is met toward the end of the dry season. This 
prevents further digging downward. 

Throughout the deposit, but particularly in its upper third, 
numerous layers of fragments of pottery are found. These layers 
do not form continuous strata, and when exposed from the top 
look like larger or smaller irregular heaps of fragments. In all 
probability they represent dumps of refuse. Down to two 
metres and a half from the top, I found individual animal bones 
in these layers of potsherds, or in the earth between them. Below 
this the deposit is less productive of remains of all kinds, and 
the fragments of pottery are much more scattered. At a depth of 
three metres and below, numerous human skeletons are met with, 
and occasionally stone beads, terracotta, and stone figures are 
found. The skeletons lie singly. The archeological objects 
belong apparently to the Aztec culture. 

The anomalous skeleton comes from this lower portion. Dur- 
ing my stay in the City of Mexico, I obtained about fifteen addi- 
tional skulls and skeletons from the same place and depth. 
Among these skulls or skeletons, so far as I can say from a pre- 
liminary examination, there is not one that approaches in inferior 
characteristics the specimen here described. 

I gave a certain amount of attention to the fragments of pottery 
found at different horizons in the adobe deposits of St. Simon. 
My observations, which are not those of a trained archeologist, 
may be summed up as follows. Inno portion of the deposit, to 
the depth of four metres, do fragments of any one kind of pottery 
predominate to the complete exclusion of other kinds. Many of 
the fragments found, from the surface down to a depth of 1.5 
metres, are of very smooth, polished ware of a bright red color. 
Numerous other fragments from this same part show various 
drawings in colors, and still other fragments have stamped or 
incised designs. At the same time, there are frequently found, 
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among these fragments of high-grade pottery, pieces of very rude 
earthen vessels, thick, rough, and without any decoration what- 
ever ; also crude potsherds showing impression of network with 
which they were surrounded. Lower down, the higher grades of 
fragments become rare and the crude fragments more frequent. 
I myself dug out, however, a fragment of the red, highly polished 
pottery from over two metres below the surface ; and at a depth 
of from three to four metres I took out half of a fine Aztec 
tumbler, and saw an entire one dug from the same layer. These, 
however, may have been buried there. 

Obsidian fragments are met with throughout the whole deposit. 
They consist generally of crude fragments or pieces ; but occa- 
sionally parts of knives or chisels, or nuclei, are also found. 
Among the hundreds of obsidian fragments which I examined, I 
did not find an arrow or a spear point ; nor have the brickmakers 
whom I questioned on this point met with any.’ From my ob- 
servations on this particular adobe-field, I reach the following 
conclusions : — 

‘The field is an old, gradual accumulation of aqueous origin, 
augmented by irregular heaps of refuse consisting mainly of frag- 
ments of pottery. The upper half, or a little more, of the deposit, 
corresponds to the period in which the best kind of Aztec pottery 
was made. ‘The lower parts show a predominance of crude forms 
of earthenware, some of which may be of a pre-Aztec origin. 

About three metres from the surface of the mound begins what 
in all probability 1s a prehistoric burial-place. Judging from the 
pottery, figures, and ornaments buried here, and from the nature 
of the majority of the skulls recovered, this burial-place has 
been at least partly utilized by the Aztecs. 

The skeleton here described, as already stated, lay nae in the 
ground. It could not be ascertained if any ancient manufactured 
objects were found in its immediate vicinity. Other skulls from 
the same locality were secured at the same time by Dr. Lumholtz, 
About half of these agree in appearance, to a certain extent, with 
the skull of the skeleton in question; while the other portion 
differs. Several of this latter class show signs of incineration, 

1 Some of the ide adobe-fields around the City of Mexico have received the attention 
of Professor William H. Holmes of the National Museum in Washington. His two notes 


on these deposits are published in the Transactions of the Anthropological Society of Wash- 
ington, 1885, pp. 69, 70, and in- Ancient Cities of Mexico, 1897, p. 299. 
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Most of the skulls I obtained from the same locality also agree in 
appearance, to a certain extent, with the skull of this skeleton. 
But, as already mentioned, there is not one among the skulls or 
skeletons from this locality, and now in the possession of the 
Museum, which approaches this specimen in inferior character- 
istics. All the parts of the skeleton, and most of the other bones 
from the same place, are fairly well preserved. The bones con- 
tain but little organic matter. 

The skeleton is not complete. Three of the vertebre (sixth 
cervical, last dorsal, and first lumbar), both ulne, several teeth, 
and most of the small bones of the hands and feet, are missing. 
Not one of the parts present shows any pathological changes. 

The general characteristics of the bones of the specimen, taken 
together, indicate that we have to deal with the skeleton of an 
adult though not very aged man of moderate muscular develop- 
ment and of rather small stature. 

The skull is of small size, and somewhat deformed. The de- 
formity is of the kind which Topinard terms ‘simple occipital.’ 
It consists, in this case, of a flattening, slightly greater on the 
right, of that part of the occiput which is situated between the 
external occipital protuberance or inion, and the parietal foramina 
or obelion. The same deformation may be seen in a few other 
male skulls from the same locality. I have also occasionally 
found the same type among skulls of prehistoric peoples of other 
parts of Mexico. Itis the type of deformation of the old mound- 
builders, pueblos, and cliff-dwellers, but not carried to the ex- 
treme. Waitz mentions,’ that, in many of the Indian tribes, the 
flat-backed heads were produced artificially by means of a special 
form of the infant’s cradle, or of what served in place of it. 

In size the skull does not reach that of an average male adult 
of the white race. The thickness of its parietal bones below the 
parietal bosses ranges from 3.5 mm. to 4.5 mm.,—a proportion 
common in the whites.’ 

The forehead is well arched, and fairly high and broad, having 
a minimum frontal diameter of 9g cm. Its aspect, however, has 
been affected by the occipital compression. The sagittal region 


+ Anthropologie der Natur-Vélker, IV, p. 
2 The subject, calculating his height from ae long bones by Manouvriére’s Tables, measured 
about 1.6 metres, 
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is high, oval from side to side, and presents no marked ridges or 
depressions. The parietals are full, and the right side shorter 
than the left. The temporal regions are about as concave as in 
an ordinary white mesocephalic skull. The temporal ridge is 
from 5 mm. to 8 mm. broad, and well marked; approach of its 
upper edge to the bregma, along the coronal suture, is 7.1 cm.; 
the closest approach of its upper edge to the sagittal suture is about 
4.5 cm. Both these distances are smaller than in the average 
white.’ The occipital region 1s compressed. The occipital 
ridges and depressions are rather feeble, the crest being low and 
not very distinct. The mastoids are strong and of a good size, 
though not excessive. The supramastoid elevations are about 
medium. | | 

Of the facial parts the supra-orbital ridges are about as lagae 
as those in an average adult male white, or perhaps slightly larger. 
The glabella is convex and full. The malars are prominent, but 
not of excessive strength or size. They show no trace of any 
division. ‘The zygomze are moderately massive, the maximum 
bizygomatic diameter being 12.8 cm. This is low in comparison 
with measurements of Mexican Indians from other localities. 
The canine fossee are of medium depth. The nasal-root depres- 
sion is small; the nasal bridge, low and concave; and the nasal 
bones, narrow. ‘The nasal aperture is pyriform, and not very 
large. The nasal spine is quite strong and of medium height, 
being .g cm. long.. The nasal notches are well defined, the left 
slightly lower. There are no gouttitres simiennes (subnasal de- 
pressions), On both sides of the face the lachrymal bone enters 
into the formation of the lower border of the orbit ; on the right 
side it descends externally more than 2 mm. below it. A suture 
runs from each of the infra-orbital foramina to the edge of the 
orbit, and along the floor of this to the posterior opening of the 
infra-orbital canal. 

The dental arches are strong, though not massive. The upper 
arch is somewhat irregular externally and on the right. This 
irregularity consists of a greater depression over the incisors, and 
a somewhat greater elevation over and behind the canine, and is 
due to a vicious disposition of the dental sockets, to which I shall 


1 In aseries of examinations of the skulls of whites, I found the distance of the upper border © 
of the temporal ridges to range from 5 cm. to 7 cm., with an average of about 6.3 cm. 
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refer later. There is a certain amount of prognathism of 
the upper dental arch, but the face as a whole is orthognathous, 
(Plate I.) The lower jaw is of a peculiar shape, and is shown in 
Plate II, Fig. 1. I have found no other under-jaw of this type 
among the Mexicans. ‘The bone is not very heavy, and is rather 
short. The angles are somewhat divergent, quite prominent, and 
externally irregular, which will be better seen in the front view 


e a 

Fig. 1. Lateral Views of Lower Jaws: a, From Valley of Mexico (%); 4, Normal Male 
from Valley of Mexico(#8s) ; c, Male Gorilla’ (Coll. Phys. and Surg.) ; d, Female Gorilla (Coll. 
Phys. and Surg.). 
(Plate 1). The chin is of medium prominence. The vertical | 
ramus is relatively broad. But the most remarkable character- 
istics of this jaw are the form and relation of its processes and 
the form of the sigmoid arch they enclose. The coronoid process 
is distinctly higher than the condyloid, although our subject is 
not an aged person. The condyloid process is very short, which 
is more apparent on the specimen itself than on the figure; and 
the sigmoid notch is much more open toward the front than 
toward the back. These characteristics of the upper extremity 
of the vertical ramus of the lower jaw are much more like those 
found in the Apes, particularly in the Gorilla, than in the human 
species. Fig. 1 is a stereographic drawing of this jaw, of two 
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jaws of adult Gorilla (reduced), and also of a normal jaw from 
the Valley of Mexico. | 

The external auditory meati are small, measuring 4 by 7 mm. 
The retromastoid vascular foramina are large. ‘This character- 
istic, combined with unusual smallness, or even absence, of the 
parietal vascular foramina, is almost constant in other skulls from 
the same location, while series of skulls from other parts of 
Mexico show this phenomenon only exceptionally.’ The base of 
the cranium is somewhat asymmetrical, which is the regular 
feature of skulls with occipital deformation. The bony processes 
of the base are of moderate strength. The left styloid is 2.7 cm. 
in length. The great wing of the left pterygoid process sends a 
slender, bony prolongation backward, which is almost met by a 
spicula of bone from the spinous process of the sphenoid bone ; 
the two forming a shghtly incomplete pterygospinous foramen, 
Various degrees of this anomaly are found in the majority of 
skulls from the same locality, although it is exceptional in other 
parts of Mexico. (A tendency to the formation of pterygospi- 
nous foramina is frequent in the whites.) 

The various nervous and vascular openings of the base show 
nothing special in size or disposition. The anterior lacerated 
foramen is smaller than in whites. The foramen magnum is 
somewhat irregularly ovoid in shape, the anterior part being the 
narrower. It measures 3.2 cm. in length by 2.9 cm. in breadth, 
with an index of 90.6. The posterior nares are well formed, and 
not more oblique than in whites. They are smaller in length 
than in breadth, their index reaching 105.9. ‘This high index of 
the posterior nares is another characteristic of skulls from St, 
Simon Tonaguac. The petrous parts are slightly depressed 
below the level of the base. The glenoid fossz are of fair depth, 
The palate is slightly parabolical in outline, and normal. The 
dental arches are strong, without being too massive. 

Dentition has been completed. Most of the teeth are lost, ap- 
parently since death, as the alveoli show no signs of obliteration 
or absorption. The remaining teeth are of medium size, and 
normal in shape, but are set somewhat irregularly. The left 
upper and both lower wisdom teeth point almost directly forward, 


1 The inverse relation between the size of the retromastoid and the parietal vascular foramina 
is not uncommon, ‘ait 
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and somewhat inward; and on the right side of the upper 
alveolar process in front, we find a diastema between the first in- 
cisors ; while the first bicuspid is situated over and a little behind 
the neighboring canine. 


Fig. 2. Norma Anterior (g%%). 


In the interior of the skull, as far as this could be examined, 
there was found nothing special. The frontal crest is low.’ By 
Broea s ; method,’ the-.capaeity: of ;the. skull) is. 1270 cm, }-by 
Flower’s, 1225 cm. This is the lowest of the capacities of the 
male skulls from St. Simon. (Figs. 2-6.) 


‘ MEASUREMENTS OF SKULL.? 
CRANIUM 


Masini coher OnDOStenlOr CiamCleEy a. ¢ Yat dis's» vielen ece* os dure dies 15.6 cm 
Maximum transverse diameter...... Bee Pa BIy. yekadk 4 Rods eo Ruacone thee a 14.0 cm 
Cepnalic index? .'+.15:. PSUs ici a NE MATER Wlda GRA ce pK OG, Gal kt 89.7 

Phemhe (pasiok/brecina)s (4.9 Gate vive dbo ee es hae de vw ey 12,9 om 


1The sharp crest situated in the median line on the ventral surface of the frontal bone 
differs, both in extent and height, in different individuals. In its extremes it may possibly 
prove a racial characteristic, though never one of prime value. 
i a nhs French methods and nomenclature are followed throughout, unless otherwise in- 

icated, 

3 These indices are of secondary value on account of the occipital deformation. The mean 
cephalic index of six male skulls from the same locality, with similar deformation, was 89.0; of 
three male skulls, without deformation, 80.0; of five female skulls, without deformation, 81.4. 
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Pes Mita lem er thy MUO Sais! ais aeak aus ore: cack ON ose cia hur peau y me Pe 82.7 
Hieight-breadth index... sie seas Wah a aasaitig awe eater series 92.1 
Minimum. frontal diameter. «6. .6.<0. «see woes Cie tee: raves ainda a. O08. 6m 
Bistephanic didmeter.wy. ios ses) hs ata CN eatery Vaan MereeNmiani aud Gy ike 9 TUM 9 4) 
Bi-auricular diameter (between points where temporal depression 

begins, above the roots of zygomz).......... GW Sein ate es cibtg: er pee 
Bimastoid diameter (between tips of mastoids)............. coy ee ei 
Basion-alveolar point........... a aut ee Ue etch tad ete ee Geka pM eM > Uy oy 1 
Basien-nasion. 7 aise DUE Nie SPM rae ree BUM Ye) harry Nie Ae 8.8 cm 
Basion-bregma..... Fee aide ga eMea es oa Ge Be me chen teen ee ied ace AO. Ci 
PASO COC TION ai coc bie leh eae Lal ae EEL is AO Ie i SC fee . 108 cm 
LEE TCI os ae Chen S1CE: Meri einay erie’ greta: fore fineTanas  petiul ori) U a: LGN ee aris Se ORF 5. Cin: 
BAG IOD STOR: pais) Aa ta sek aelas oleae ur mente Sua ede Ae oe ee Pie Sky AAs Re) 9) 

ARCS 

Maximum circumference above the supra-orbital ridges.......... 47.9 cm 


Centres of external meati auditorii over forehead, above the ridges. 28.0 cm 
Centres of external meati auditorii over frontal eminences........ 30.0 cm 


Centres of external meati auditorii over bregma,.........+.+: fe Bera. Gps 
Centres of external meati auditorii over maximum expanse of the 

TANGA RAMA oo 40, oi eR verrscs pears thats el herr ner a ei eeeie ea as ak Cle 
Centres of external meati auditorii over lambda.............. ong BOO). CM 
Centres of external meati auditor over imionecipe4 4s ecw ces 4 22,0 Cm 
DR ASIOMSDIC OMIA hk sesicdains oxy SNe bale oie sta Cerna EN ame Mie 2 Sema 
IN AS OM AION. 6 o 44d oie ee pola gla AiRaee ve PRs eae w EE re BO1G OM: 
MABION-OPIStHION : vx oi hisses slalabe guaave ase oboe hk an a Aa RUPE crates hee Ob 
Nasion-ophryon (Topinard)......... y iia "ad: soon ae Peery 5 eas 1: 

FACE 
Ai etlasion Cid Meter. 654-5: en te Re Er ar lee yr rer 10.9 cm 
Alveolar point-nasion diameter.......... CEL Mee OF eae AR Ee 6.55 cm 
Bijugal diameter...... jae ta ehaligt ga gaMaac hea eR ae CnaMeeL ah netgear TN ee kk One 
Maximum bizygomatic diameter...... deal PUL Ree Te Peake ty ace, BAe wy 
cial index: alveolar point ophryon height BOO E Sek oor 66.8 
maximum bizygomatic diameter 

Maximum diameter (exterior) of upper dental arch.............. 6.5 cm 
Bimandibular diameter (between elevations marking the union of 

posterior with anterior ramus)...... Sek ie Sau paren eae se ee enn 
Digonial diameters. ...s4. ¢4s Pee Ed Bae nny Ss OMe Re grey gar es eae vate) ee Cen 
Pei (OSE) Wp in Sie Gage ner Ses dee ete eat eee ae ee ee «AA CM: 
Whar, Width (MOBO )ig eas 4. Wetasiee kecaieee aes ietind He Cia alala i Ge: aU 
Masa imdex? (Plame) «co evewna aces. acbiehausenans pide wees 53.9 
Meet 1OPDITG ) cris sate vine cue eek be eas 4: ji ap eyes Bada nike elgg SSS Or 
Width “(inner edge of inatinaaaik eal at dacryon point to 

maxim Outer NOM) wien Ga awk aes ae oases ry. Gigante Creat ty Te- a 
Orbital index? (megaséme)...... Gis void fern aaceaine a Ye. CaNea ine » 90.5 


1 Average of nine male skulls from same locality, 50.4; of five females, 53.0. 
2 Average of nine male skulls from same locality, 90.6; of five females, g1.5. 
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Fig. 3. Norma Lateralis (,%%). 


Fig. 4. Norma Posterior (.%%5). 
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Fig. 5. Norma Superior (3%%). 


Fig. 6. Norma Inferior (33%). 
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Height (upper dental arch) from alveolar point to nasal point...... 2.0 cm 


Lower jaw (mentum to lower alveolar point)........ aT Oye 3.4 cm 
Height of posterior ramus of lower jaw (coronoid process, 6.5 cm.; 

cond vlord: process; "O10, CM) aeons ere was wre ea a ed feu O25 CR 
Lensth of anterior ramus of lower jaw e005 oo ck eo a eee sce 8 ae 9.6 cm 
Depth of sigmoid note ot lower jaws, 2.-o5.cki< hse hee y's 4 wo o's & o 0 1.63 cm 
PRTC cine ie cnt eta oe nie toc atc om Meare eee co said ia talanee Hebe a ala sala ga 116° 
@hickness of lower jaw at, SyMpNysiS. awe setae ties Pans sok Gea ee £27 cm 
Whickness of ower jaw et second Molares . vicv5 cscs a's ca vies eb os 17 bc 


BONES OF THE BODY. 


VERTEBRAL COLUMN, 


Cervical Vertebra.| Dorsal Vertebre.|Lumbar Vertebre. 


II (12th wanting) |4 (Ist wanting) 
normal normal | 
resemble lumbar | bodies broad except 
from 10th 5th, which is of 
moderate breadth 


UCSC INES ist ery icaona 6 (6th wanting) 
Conformation \....... normal 
Spinous processes...| bicuspid to 5th 


Maximum antero- 
posterior diameter 
At MPG. fa gees of 3d, 3.90 cm 

Antero-posterior di- 
ameter of bodys... 4 

Maximum lateral di- 


of 6th, 5.10cm_ fof 5th, 6.90 cm 


1.40 cm 2.45 cm 2.90 cm 


4.50 cm 5.40cm * 9,20 Cm, 


Maximum lateral di- 


ameter of body.... 1.75 cm 2.45 cm 4.50 cm 
Antero-posterior di- 

ameter of canal.... 1.40 cm 1.55 cm és ARS elie 
Maximum lateral di-| 

ameter of canal.... 1 o5 cm 1. As chy St OO. Cin 
Height (body) 2.3.4 1. 107m 1.85 cm 27S ert 
Length of spinous : PP nS) SDC 

eect dhe an sa catty TT Ae2O.emn 


The bones are of rather sub-medium size and strength for a 
male, and differ in no important characteristic from the vertebre 


of whites. 
SACRUM. 


This is composed of six segments ;* but the sixth segment is 
somewhat rudimentary. The first body is only partly united to 
the rest of the bone. The lowest (fifth) pair of foramina is 
incomplete in the back. The inner curve of the bone is rather 
small, and commences below the third segment. 


1 The only two other sacra from the same locality, and now in this Museum, are each com- 
posed of six segments. 
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Maximum length of sacrum..... pit Pica oteracg A Laney uated 12.6 cm 

NEaxim um breadth of saervin. a Sao pee ee bes 11.0 cm 

Indexof entire Done j.c8k cid co Woe ele ee ae hee eae 87.2 

Index of bone, excluding sixth soomnan Site Gate Bhiwiei ochice aay 99.1 
THORAX. 


The constituents of the thorax of this skeleton are very remark- 
able. There are 26 ribs present, instead of 24, the usual number. 
By careful and repeated examinations, the characteristics of these 
ribs have been found entirely homogeneous, so that it is impos- 
sible to eliminate any pair as extraneous. Of these ribs 13 are 
ment and 14 left, ‘They aeree* in color, form, and size, “The 
skeleton, so far as we know, was found isolated, was kept together, 
and in the Museum it has since been kept separate. No question 
as to the identity of all the ribs with the skeleton has been raised 
by any one of the numerous scientists who have examined it. 

We have here a pair of supernumerary ribs. The question 1s, 
Which of the thirteen pairs is the supernumerary one?» Exami- 
nation of the ribs alone does not satisfy us on this point. There 
are two pairs of floating ribs, as usual ; and none of the remaining 
pairs can be distinguished from the regular ribs. On examining 
the vertebre, however, we find an articular facet on each side 
of the seventh cervical ; and a reconstruction of the upper part of 
the thorax demonstrates that the ribs begin at this vertebra, not 
at the first dorsal. There is no rudimentary or floating cervical 
rib. The first pair of ribs, although presenting an anomaly on 
one side, which will be described later on, has otherwise all the 
characteristics of the regular first dorsal ribs; and: in the same 
way all the following pairs of ribs resemble the corresponding 
regular pairs of the normal thorax. Granted that the two upper- 
most ribs are cervical, the condition is really then that of an ex- 
tension of the thorax upward, which is much more interesting 
than the existence of a rudimentary pair of cervical or other 
ribs. Sir William Turner, who on his last visit-to the United 
States examined the skeleton, particularly the ribs, expressed the 
opinion that we have here a pair of cervical ribs articulating 
with the seventh cervical vertebra, and that all the thoracic 

+ This index is in the male European 112; in the female European, 116; in the Negro, 106; 


in the Australian, 99; in the Andamanese, 94; in the Orang, 87; in the Gorilla, 72. Sir 
William Turner: Journal of Anatomy and Physiology, XX, and Challenger Reports, Zodlogy, 
XVI, 


ee 
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structures, the blood-vessels included, were elevated, the extra 
cervical ribs assuming the anatomical relations which ordinarily 
belong to the first dorsal pair. 

The greater number of ribs, however, is not the only peculiarity 
in the case. Examination of the ribs of the left side shows the 
first and second ribs partly blended together. The spinal articular 
parts of both ribs are normal, though much closer together than 
they would be ordinarily ; and the bones continue independent 
for about 2 cm., at which point they gradually blend and form 
one rib. This shows no further marks of union, and is much 
broader and stronger than the first rib of the right side, which 
has a large single articular surface on the sternum, situated lower 
than the corresponding one of the other side. The third ribs are 
normal, and equal on both sides ; and none of the remaining pairs 
show any thing unusual. The maximum breadth of the conjoint 
rib on the left is:2.2 cm,; that of the first right rib, 1.3.cm. . ( Plate 
111.) 

The anomaly just described is rare in the human species. It 
has received the name of ‘ bicipital rib.’ It was first described 
by M. Hunauld,’ and was given considerable attention by Sir 
William Turner.* The anomaly occurs invariably at the apex of 
the thorax (Turner), and consists mostly of a union of a cervical 
rib with the first thoracic.” The anatomical peculiarity, accord- 
ing to Sir William Turner,* “is not due to a bifurcation of the 
shaft of a single rib at its vertebral end into two heads, but to the 
fusion of what ought to have been the shafts of two distinct ribs 
into a common body.” The significance of the anomaly, when 
due to a union of a cervical with the first thoracic rib, must be 
about the same as that of a free cervical rib, the causes of which 
are not yet fully established. | 

Supernumerary ribs occur both in man and in lower animals, 
and signify in all probability a recurrence of lower forms. Cuvier 
found supernumerary ribs in the bison; Turner says the con- 
dition is quite common in the Cetacee ; and I have been told by 
naturalists of examples of this kind in other mammals. Dr. F., 
Boas informs me that he found supernumerary ribs and vertebre 


1 Mémoires de |’ Académie Royale de Paris, 1740, p. 
2 Journal of Anatomy and Physiology, IV, Naver. 1869; V, May, 1871; XVII, April, 
1883, Pp. 384-400 
3’R. Knox: London Medical Gazette, November 3 and 10, 1843. 
4 Journal of Anatomy and Physiology, XVII, p. 387. 
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in quite a high percentage of human skeletons from northwest 
Vancouver Island,’ and references to such phenomena are found 
in medical literature. In the majority of cases, the supernumerary 
ribs are cervical.” Single supernumerary ribs are not so infre- 
quent as the bicipital ribs, though I have lately seen in Professor 
Dwight’s collection in the Anatomical Museum of the Harvard 
Medical School, Boston, Mass., a specimen of bicipital rib, much 
like that here described.’ 

The union of two ribs in the manner here observed, in what- 
ever portion of the thorax it may occur, implies a deficient evolu- 
tion of one of the ribs concerned, and a fusion of the two bones 
along more or less of their course during the early stages of ossi- 
fication of the parts. If the supernumerary rib is so deficient, as 
it is in this case, it shows that its cause, be it a reversion or any 
thing else, was less complete in this than in other instances 
where a similar rib is free. 


Measurements of the Normal Ribs. 


Dorsal-are of longest Moht 10s iiaak pie ahem ach eee aes 30.3 cm 
Antero-posterior diameter between extremities of the bone.. 20.5 cm 
Createsthetaht of ventral Curve. 5) weit sialeats ccs dihegra wg are alte eee OMe 
Dorealare’'of longest Tett: 2185.5 sete ancs epi atc teeta teas | 30.0 cm 
Antero-posterior diameter of longest left'vibs.). 0a. o. 55. 20,2" cm 
trentest hein of ventral curves oF olin cy vad Sow ene te es 7.5 em 


The left ribs average about 6 mm. shorter than the correspond- 
ing right ones. 
STERNUM. 


The sternum is 13.4 cm. high, and its maximum width Is 5.4 cm. 
‘The whole bone is ossified,* the original separations being marked 
by slight bony ridges. ‘The lowest segment is perforated by two 
large foramina, the upper round, the lower oval. ‘The left border 
of the sternum appears less developed in its upper third than the 
right, and is shorter, giving the bone a certain degree of curvature 
to the left. (Fig. 7.) 


1 These specimens are in the Field Columbian Museum, in Chicago, and have not been 
described. 

2 For further literature on the subject, see end of the paper. 

3 Since the above was written, I brought from Mexico (State of Jalisco) another bicipital 
rib; and I also found in Professor Huntington’s anatomical collection, at the New York Col- 
lege of Physicians and Surgeons, a rib which represents an ancient fusion of the anterior 
portions of two bones, and has two articular facets anteriorly, (Plate II, Fig. 2.). 

4 Complete ossification of the sternum, except in very advanced age, is decidedly an ex 
ception among the Indians, in whom | generally find the manubrium detached. 
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There are 7 articular facets for the ribs on the right side, and 
6on thé left; the first facet on the left 
occupying he place opposite and nearly 
between the right first and second. This 
form of the sternum shows that the anom- 
aly of the ribs originated early in the 
embryonic life of the individual. ‘Fhe 
blending of the first pair of ribs may be of 
a later though still foetal origin, and is 
less significant. 

When reconstructed, the dorsal part of 
the spinal column of the skeleton shows a 
moderate lateral curvature, convex to the 
left, and due no doubt to compensation for 
the lowering of the left side of the thorax, 
caused by the joined pair of ribs. 


UPPER EXTREMITIES. 


CVAVICLES, 


The clavicles present nothing unusual. 
Their mean length is 12.2. cm.,:and: the 
bones are rather slender. 


Fig. 7. 
Front View of Sternum (83 


SCAPULA. 


The bones are light, and their form approaches that most 
common in the whites. 


Total height (inferior angle to superior angle)............. 14; cm 
Inferior angle to middie of elenoid fossaw ei ee. es 13.5 cm 
Maximum breadth (lower border of glenoid to maximum 

Poni Oh poster) Or DOMUEH) Go seein ge eens ASS ca QO. 3) ema 
De PO lee ici ORs eer cia, kaon tie Mrenn hs Aah tein We Nadal ste ees 0.4 cm 
Maximum depth: ot subscapular fOssee nqiais ace 6 ais oo te lk Siecpei ace £5.) .Cm 
Maximum point of width on vertebral border to end of 

DULOMIE sy EUs) esti Carn eo tS eee aN a ee PAG a ee ms 12,3-.em 
Maximum point of width on vertebral border to inferior angle, 10.45 cm 
Total scapular index,! nate prea 0h/s | 200 (Broce yo 65.9 


total height 


* This index is in the European 64.3; in the Bushmen, 66.2 ; in the Polynesian, 66.6; in the 
Chinese, 66.7; in the Peruvian, 66.5. Sir William Turner : Challenger Reports, XVI, p. 86.. 
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LonG BONES OF THE ARM. 


These bones are of about medium size, and of normal shape. 
Both ulne are lost. 


Length of right WETS Ss oe eee ee ae 30.3. cm 
enor lett himenisn ot ne sists eac a sien eae rte cohen 30.6 cm 
Mean antero-posterior diameter at middle. iy 2.655 ¥a..04 6% AO Ma 
hiean lateral diameter at: midGles\ yas oui niesws ede eos 3.4 cm 
Bicondyloid diameter..... des Beli can ae Al tana ae NS ta Baus 4.5 cm 
Natural perforation of right olecranon fossa............ 8x6 mm 
Natural perforation of left olecranon fossa.............. 6x 4.5 mm 
Length of each radius (nothing special in aspect)......... 24.6 cm 
FTIMETOsTACIALT TMI" ac chen ea epee ee ace aee otras 80.78 


Our subject, according to this scale, had his fore-arms, in pro- 
portion to his arms, even longer than the Negro, and is surpassed 
in this respect only by the Andamanese and by the Chimpanzee 
and the Orang. This index has full value with the subject 
in question, as all the bones of his upper extremities are entirely 
normal. But few of the bones of the hand are present. They 
are rather slender, small in size, and show nothing unusual. 


PELVIS; 


The ossa innominata are normal, of medium strength. The 
whole pelvis is symmetrical, but unusually small. 


Maximum height of ossa Mnominatay ec ese s eeleaiie ones a 18.7 cm 
Maximum breadth of ossa innominata..... Ridey nite tia weecats 13.I cm 
Maximum lateral diameter of pelvis (between external iliac 

OSES) go oy Ase See PE ae Dee dae Coase ae aa ee iG 25.5 cm 
Pei CH GON 6: carci ac caokinans ah eck is Sige papa tetn a eee ake £36,3 


Multiplying the width of the pelvis by 100, and dividing the 
product by the height of the ossainnominata, gives the pelvic index. 
As seen by the table above, this index in the specimen in question 
is exceeded by that of a European woman only. The proportion 
of pelvic breadth to pelvic height has no bearing on the spacious- 
ness of the basin, which, as seen from the absolute values, is 
belowthe medium. The distance from the anterior and superior 

1 This index is in the Eskimo 71; in the European, 74; inthe Australian, 77 ; in the Negro, 
79; in the Andamanese; 81; in the Gorilla, 80; in the Chimpanzee, 90; in the Orang, roo. 
Quain: Anatomy, Osteology, p. 99. London, 1893. 


2 This index in a European woman reached 136.9. In 46 male Europeans, it averaged 126.6 . 
in 17 male African Negroes, 121.3; in 20 anthropoids, 105.6. ‘Topinard: Elements d’ Anthro- 


pologie, p. 1049. 
[AZay, 1899. ] 7 
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part of the pubis to the tip of the first sacral spinous process is 1n 
this case 15.6 cm. 


Internally : superior strait 


PINLETO-BOStel Ori aMieler cay ti. rie ovata We ess, aleve ls a koevacd'eced acs 9.0 cm 
NEARER ACETAL CHALINO TEE neque aide iansys Gs ehuies acectavne wk Sb, Oe II.5 cm 
Index of superior strait (showing a high standard).......... 7o.2 

Oblique Giameten ol sUperlorsifdit-) 0.56. caters cats o's 1E.4.cm 
Tip of sacmim tO 1mterOriip Ol Papie ai ss. esses selene 4 2 10.4 cm 
Greatest interior separation Of tubera ischil: iia ods oss 9.0 cm 
Diameter between ischidtic spines <2... goatee oe owe) coe es 7. Oem 
SuDpuble angle; measured by projection. 21.04 vs <= vanes > about 58° 


Obturator foramen, medium size, obliquely triangular. 


LOWER EXTREMITIES. 


The bones of the lower extremities of this skeleton are inferior 
in strength to similar bones of an average white person. The 
long bones of the two hmbs differ somewhat in length, the right. 
femur and left tibia and fibula each being about 4 mm. longer 
than the same bones of the opposite side. 


FEMORA. 


The shape of the thigh-bones is rather peculiar. The neck is 


c somewhat longer than in the average 

Pia: white. Below the smaller trochanter, 

Pe the shaft is flattened (platymeric) an- 

{- : tero-posteriorly. This flattening is not 
a . 3 

x z an anomaly, but a special ethnical char- 
a f rine ; | ' 

Pee De acteristic, which I have found in many 


places in Mexico and elsewhere on this 
continent. (Fig. 8.) Below the upper 


Fig.8. Horizontal Section of the ; 
Right Femur 2 cm, below the third, the shaft of the femur becomes 


Smaller Trochanter: a, Internal . 
Border ; , External Border;c,An- almost circular, and shows a moderate 


terior Surface; @, Posterior Surface. 


curvature forward.’ . The linea aspera 


is not very pronounced. The condyles are normal. 


Antero-posterior diameter of shaft 3.5 cm. below minor 


LOOCIIAMIEOR a's ics Conroe gees meats te on sla Ay as CNG alate es yarns 2.0 CM 
Lateral diameter of shaft 3.5 cm. below minor trochanter... 2.9 cm 
Average lenoth Gite mut icn ate em cman we iale aietws aw be 40.9 .cm 


1 The curvature of American femora often exceeds that of the femora of whites, and equals: 
that of the Negro. 
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Maximum length of right femur....... Fie ake aed wile qi em 


Maximum Jenoth-ol leit femur 56 Liou oil pati was es erga Ostia, OA 

Antero-posterion diaipeter at Gentie.( 4.,cy yAsidea aid aes sunhelets 2.3. cm 

ateral diameter at.conttes our a ae ro ee ee ee 2.25 cm 

Maxim: Dreadthy at Game yer sic .c4 sce tia ate ye paces 4 goes Oe Cm 

Maximum antero-posterior diameter of condyles.......... B00) Cm, 

AD le GENRE eure cos on HA ees LEYS meh Cena TIO 
TiBl£ 


These bones present at least two interesting characteristics : 
they are to a certain degree platycnemic; and their heads, and 
the planes of the articular surfaces of the knees, are much more 
inclined backward than is usual. The shape of the tibiz, in 
transverse section at or above the middle, is quadrangular. The: 
platycnemic condition of the tibia is not especially significant. 
We find this characteristic distributed over immense areas of this 
continent, and in types of people differing physically to a con- 
siderable extent. Flat tibia abound in Mexico, in our own 
southwest among the pueblos and the cliff-dwellers, in the great 
Mississippi basin among the mound-builders, as well as farther 
east to Florida, and farther west and north to British Columbia. 
I have measured flattened tibize from Peru and Bolivia; and as 
the range of anthropological material increases, this characteris- 
tic, rare in white races, is found common to vast regions, and 
apparently over both Americas, 

The backward inclination of the heads of the tibiz in this 
skeleton is a very marked characteristic, one much less frequent 
than the flattening of tibiz, and equally as interesting. I present 
two drawings of the upper part of one of the bones in question. 
These drawings demonstrate the inclination of the heads and 
the articular surfaces to the axis of the shaft. ‘The inclinations 
are considerable, and involve the facets. (Figs. 9, 10.) | 

The significance of this structural peculiarity 1s not clear. It 
is not certain that such an inclination of the head, and even of 
the articular facets, would necessarily affect the straightness of 
the limbs, and cause an inclination of the knees forward; for a 
little overgrowth of the posterior parts of the femoral condyles 
could easily produce the proper compensation for such an inclina- 
tion. Such compensation would be detected only with consid- 
erable difficulty, due to the form of the femoral condyles, and I 
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am not positive whether it exists in this case. When the femur 
and tibia of one side are applied together, they can be adjusted 
in a straight line, without showing any unnatural position of the 
articular surfaces. | 

Inclination of the head and of the articular facets of the tibia 
may be influenced by an habitual squatting position. Lighter 
grades of inclinations of the head of the tibia to the shaft are 


Fig. 9. Inner Side of Tibia (3%%). Fig. ro. Outer Side of Tibia (23). 


occasionally seen in all peoples; but so high a degree as the 
tibiz of this skeleton present is very rare, and especially so in the 
white race. JI have seen similar inclinations of the facets, and 
especially of the head of the tibia, in Apes, particularly in the two 
adult Gorillas preserved in Professor Huntington’s Anatomical 
Museum in the New York College of Physicians and Surgeons. 
The meaning and import of this structural peculiarity, I believe, 
cannot be definitely solved at present, but must be relegated to 
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further specific studies. It is less rare in Americans than in many 
other races of people. I have seen several grades of it in tibie 
from different parts of this continent, in one belonging to the 
ancient Utah people, for instance ; and I found it quite common 
among our Mexican tribe, the Huicholes (Jalisco).* 


Average Tena hor tise. iio A weg Cae ie ae ce pute aes 35.45 cm 
TOU OU Ol PISA LIS: eee ees ee ae a eae ee eee Fane pala ©) 8 
Tengthcof leittibiasiaae so ee ee ay eae oes oan $550" em 
Mean antero-posterior diameter at middle................ 2.8 2 em: 
Mean antero-posterior diameter at nutritive foramen....... 2.95 cm 
Mean lateral diameter at middle (the right bone is slightly 

thicker) .c-3: Pade RNa ek erin oor eee es Laat: yey eet hte 1.65 cm 
Mean lateral diameter at nutritive toramene.s ic. sya ces 2-0 em 
Index? at middle..... Lede aT Ge Le ga ee ee eR eee 58.9 
Platyenemic index at nytritive foranmeur ice, Vea Ss 67.5 
Femoro-tibial index of this'skeleton*:. 3. focus e cc ss 86.7 


Thus it is seen that our subject is as remarkable for the great 
length of his tibiz compared to his femora, as for similar relations 
of the bones of his fore-arms and arms. 


FIBULA. 


Their form is similar to that of whites. 


Pepotn-or rieht foul. oi asa esata masse 8 ca eae tare ores 34.4 cm 
Pe eweth or ett OMe, Vs. oo ea sont ae oleae eee : 34.8 cm 
Proportion of lower limb (femur + tibia) to upper 

(humerus + radius) as......... py tee Naga ae 138.7 to 100.0 


RiGuT -PATELEA.. 


Maximnim heen tions S352 oe wy Ga ee ee ee 4.4 cm 
Nias muy Dread tis ca as duerse Kak oe 1 aad ee igeaiboneiea ae: Meme 
Masia: TRICKBOSS ais cic aia k 4 Sicha Sk hee Se 2.15 cm 


1See on this subject Collignon, Rev. d’Anthrop., 1880, v. IX; A. Thomson, J. of Ana. 
& Phys., London, XXIII, p. 616; Fraipont, Arch. de Biol., Gand, 1887, VII, f, III; also 
Rev. d’ Anthrop. 5 3me série, t, Tt, DO, 145, 

2 This index averages 71.1 in the white male, and 71.9 in the white female. 

5 This index was in 48 African Negroes (Topinard) 71.0. In Americans (Jeffries Wyman, 
Washington Matthews, and others), it ranges from 4o to 70; and I found it to beina male 
Sie Gorilla, 61.8; in a female adult Gorilla, 65.6; in an ‘adult Orang, 73.9; in a young 

rang, 82. 

# This a pair in 22 tall European males was 81.1; in 22 short European males, 79.7; in 5 
Chinese males, 80.2; in an Eskimo, 78.7; in 5 Polynesians, 82.2; in 3 Australians, 82.1 ; in 4 
Blacks of India, 82. 8: in 32 African Negroes, 82.9; in 8 New Caledonians, 83.13 in 2 Tasmani- 
ans, 83.6; in 5 male South Americans, 84.1. This index is somewhat higher i in the female of 
most races. In 2 female Bushmen it was 85.8; ina female Arab, 86.3; in a female Negrito, 
89.0 ; in 6 female South Americans, 83.1. Topinard : Elements d’ ‘Anthropologie, Pp. 1045. 
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RIGHT  -GALCANEUM. 


Nia xiniiielenotin. sat See tee Cee AR ee ei 7 a4. Cm 
Breadthot hody (iarmlddle wii ee Wee lec iGile ais baele evs 3.30 cm 
Height of body ‘‘ oi Ba ee pees ea Pe an er ee ane Se 45 vem 


The small bones of the foot present nothing special. 

In conclusion, then, the skeleton just described possesses the 
following principal points of interest: a pair of supernumerary 
ribs with all the characteristics of regular ribs ; very high relative 
lengths of the bones of the fore-arm and of the leg, and of the sa- 
crum ; and the peculiar lower jaw. Assecondary points of inter- 
est, may be enumerated the small cranial capacity, the blending 
of the first left pair of ribs with consequent deformity of the 
spinal column and of the sternum, the pterygospinous foramen 
(ossification of pterygospinous ligament), the sternal foramina, 
the perforation of the olecranon fosse of the humeri, the six 
segments of the sacrum, the platymery of the femur, a certain 
degree of platycnemia, and marked inclination backward of the 
head and of the articular facets of the tibiz. 

In measurements, the skull is highly brachycephalic with but 
comparatively moderate compression of the occiput: uncom- 
pressed, the head could not possibly have been dolichocephalic. 
The face is mesoséme, or of medium breadth in relation to its 
height. The orbits are high, or megaséme. The nasal aperture 
is lower and broader than in the whites, and platyrrhinic. The 
posterior nares are of lesser height than breadth. The angle 
of the lower jaw is low. There is more prognathism in appear- 
ance than is shown by measure; it is confined to the upper 
alveolar process. The humeri show no unusual torsion. The 
femoral angle is within the hmits.of the ordinary. The propor- 
tion of lower to upper limbs is as 138.7 to 100. The pelvis is 
rounder than in the European, but considerably smaller. The 
feet and hands were slender. The subject was right-handed, or, 
more properly, right-sided, as is indicated by the greater strength 
of the bones of the extremities on the right side. | 

So much for the more interesting anatomical characteristics of 
this skeleton. The next question is, What is the anthropological 
significance of all the peculiarities observed in this one body? 
It is clear that a skeleton devoid of pathological abnormities— 
which is fully adult and not too aged, and which presents such 
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characteristics as this shows—is an exceptional, if not unique 
occurrence. If the skeleton represents a race of people, it is of 
the highest importance to know more about this race and its 
place in the rise of mankind. ' It is safe to say that this is the 
skeleton of a being zodlogically on a lower scale than is the 
average white man of to-day, and much inferior even to the known 
old or present inhabitants of the Valley and State of Mexico. 
Many of the characteristics of this adobe skeleton approach those 
of the skeletons of the anthropoids. 

The Museum has in its possession but few whole Skeletons 
from the same locality, and none of these show any marked ab- 
normality. On the other hand, only a few of the peculiarities 
observed in this specimen are such as usually occur otherwise 
than racially in a normal individual. It seems, however, that, 
having but one skeleton to consider, the question of individual or 
racial character of the abnormalities must remain an open one, 
pending further investigations on additional material from the 
same locality. 

To which of the Mexican ethnic groups do this skeleton and the 
skulls from the same region belong? For a satisfactory answer 
there is requisite somatological knowledge of the various groups 
of the inhabitants of that old and ethnologically highly important 
region, the Valley of Mexico, as well as a precise knowledge of 
the geological and archeological conditions of the adobe deposits 
with their various layers. Of this fact we are certain, that from 
prehistoric time there have dwelt in the Valley of Mexico a 
number of more or less distinct peoples, and that most of the 
people who have been settled in that valley within the last twelve 
or fifteen hundred years belonged to a stock collectively termed 
‘Nahuatl,’ The very last of the Nahuatl branches who gained 
supremacy in the valley were the Aztecs, whose progeny occupy. 
to-day some of the regions around the City of Mexico. ‘There 
can be no doubt that the skeleton described Is ancient. Does it 
belong to the Aztec people, or does it date still farther back,— 
to some of the Aztec predecessors ? 

Little is known anatomically about the Aztecs. What we do 
know is mainly due to Hamy and Quatrefage of Paris. Sergi ex- 
amined a number of Aztec skulls; and I had occasion to examine 
some, among which was that of a normal adult male, whose 
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ancestors were known. ‘The characteristics of Sergi’s and my 
Own specimens accord in the main with the observations of 
Hamy. The main features of these presumably Aztec skulls are, 
that not one of them has been found artificially deformed in any 
way, and that they are regularly dolichocephalic. In both these 
characteristics, this skull, with a number of its companions, differs 
from Aztec skulls. A number of the male specimens are de- 
formed ; and their lowest indices, even in the totally undeformed 
crania, are but mesocephalic. These crania have belonged to 
some much shorter-headed people than were the Aztecs, possibly 
to a different race of people. This race lived contemporaneously 
with, or but little anterior to, this last branch of the Nahuatl 
family, for the short skulls are found together with the long ones. 

Previous to the Aztecs, the Valley of Mexico is said to have 
been occupied by the so-called Chichimecs, of whom ethnically 
and physically we know little. Still earlier the region was peo- 
pled by the so-called Toltec nation. Of the pre-Toltec inhabi- 
tants of the valley, every thing is uncertain. 

The Toltecs have left great monuments, and no doubt also a 
large number of osseous remains, for which, as yet, no systematic 
search has been made. Our knowledge of them is due either to 
archeological excavation or to accident... What material has 
been secured is seldom properly identified, and is so scattered as 
to be inaccessible to a single student. Nevertheless, the refer- 
ences in anthropological literature to the skulls of these people 
all agree in the main particulars. The most extensive of these 
references is to be found in Morton’s ‘Crania Americana.’ Mor- 
ton, it is well known, attributed to the Toltecan people a great 
extent and high importance. Another mention of Toltec skulls 
is to be found in Quatrefage and Hamy’s ‘ Crania Ethnica ;’ and 
still another, though not direct, is in the ‘Catalog de la Collec- 
tion de Anthropologia del Museo Nacional,’ por Alfonzo L. 
Herrera y Ricardo E. Cicero. 

In all the above descriptions the Toltecan skulls are repre- 
sented as more or less brachycephalic, and often deformed. 
These are likewise the prominent characteristics of one portion 
of the St. Simon skulls, including the cranium of the skeleton de- 
scribed. The six more or less deformed male skulls of the col- 
lection show cephalic indices of from 86.0 to 93.4; three male 
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undeformed skulls reach indices of from 77.4 to 81.7; and the 
average cephalic index of the five undeformed female skulls is 
81.4. The illustrations which Morton gives of his Toltecs agree 
also with the shape and general aspects of some of the skulls 
from St.Simon. For comparison three views of male skulls from 
this place are given in Plates FV and V, the middle one being 
that of the above-described skeleton. 

- Morton and Meigs considered as Toltecs all American aborigi- 
nes who attained a certain degree of civilization, and included 
within this group the mound-builders, the cliff-dwellers, and 
others. Outside of Toltecs there was only one more group of 
Americans, and those were the Barbarians, which included most 
of the North and South American Indians. Since Morton and 
Meigs, however, the term *Toltec’ has become gradually re- 
stricted ; most historians and most recent authors understand by 
it the people who occupied the Valley of Mexico before the 
Chichimecs, Acolhuas, and Aztecs,— people who may also have 
belonged to the Nahuatl stock, and who disappeared before the 
later Nahuatl invasions, leaving behind them signs of high 
culture, and possibly a part of this culture itself. 

Under these conditions it would be very difficult to define the 
proper ethnic nature of the specimen. I cannot term it the 
skeleton of a Toltec, so long as the vagueness of this term con- 
tinues. The possibility that it is Aztec cannot be excluded but 
then it would be greatly exceptional. Nothing more definite 
can be established until the Mexican Valley adobe deposits have 
been thoroughly explored and studied, and until we possess large 
collections of ‘ Toltec’ and adobe skulls and skeletons. 

However, the uncertainty as to the particular race to which the 
subject belonged is really of secondary importance, and, it is 
hoped, will not detract from the interest of the features of the 
skeleton which have been made the subject of this paper. In 
conclusion I may remark that human osseous remains from vari- 
ous parts of Mexico are prolific in interest, and particularly in 
zodlogically inferior characters, and that they deserve pre-emi- 
nently the thorough attention of anthropologists. 
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Fig. 1. Lateral View of Lower Jaw,'No. 33%5. 
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a, Bicipital Rib (fragmentary) from an Ancient Burial-Place in the 
alisco, Mexico; 6, Broad Rib with two Facets, formed by 


State of J 
Union of First and Second Ribs ; Provenience Unknown. (Anat. Coll., 
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Article VIL—THE ANCESTRY OF CERTAIN MEMBERS 
OF THE CANIDA,, THE VIVERRIDA!, AND PRO- 
CYONID:. 


By J. L. WortTMAN AnD W. D. MATTHEW. 


PLATE VI AND TEN TEXT FIGURES, 


The Eocene deposits of North America have yielded from time 
to time a large number of remains of primitive flesh-eating mam- 
mals whose nearest affinities appear to be with the modern 
Carnivora, although not a few of them, so far as their dentition 
is concerned, exhibit resemblances to certain of the Insectivora, 
This group has been held by some to represent a distinct order, 
and is considered by many authors under the name Creodonta, 
originally proposed for it by Cope. By others it has been placed 
as a suborder of the Carnivora, while still others have referred 
to it under the name Carnivora Primitiva. 

Without entering into a discussion of the merits of this group 
to rank as a separate order or even a suborder, it is sufficient to 
observe in the present connection that it is not capable of very 
exact definition, and if it is desirable to retain a separate grouping 
of these forms it must be done with the understanding that it is 
purely as a matter of convenience. 

That they stand in direct ancestral relationship to the later ap- 
pearing families of the modern Carnivora, there can be no ques- 
tion whatever, but whether these families arose from one or 
several points among the Creodonta has never been demonstrated. 
In fact no actual contact between the two groups has ever been 
satisfactorily traced, and while many suggestions have been made 
in regard to these connections, they have, up to the present, been 
unsupported by any direct proof. 

It is the object of the present paper, therefore, to trace the an- 
cestry of-two important modern families of the Carnivora directly 
backward into the Creodonta, We will also take occasion to 
point out the descent of several somewhat aberrant species of the 
existing Canide. 

Another important discovery included in the present paper 
deals with the origin of the American family Procyonide, which 
is now shown to have existed as far back as the upper Oligocene. 


109 


110) =Bulletin American Museum of Natural History. [Vol. XII, 


].—THE SHORT-JAWED Docs oF THE EOCENE. 
Uintacyon’ Lezdy. 


This group of species has been found thus far in the Wasatch, 
Wind River, and Bridger beds, and is represented so far only by 
more or less complete specimens of the lower jaws. In one 
species, Uintacyon vorax from the Bridger, a few fragments of the 
skeleton are known, but beyond this the materials are very defi- 
cient. Most of the species which we place in this genus have 
been referred to Afzacis, a genus originally established by Cope 
upon a jaw fragment from the Bridger.” It now appears, how- 
ever, that this first described species, and therefore the genus 
Miacis, is synonymous with the genus Vulpavus, previously estab- 
lished by Marsh upon a first superior molar.* The name MWzacis 
will therefore have to be abandoned and the name U7zntacyon, 
given by Leidy, substituted. Leidy’s type of Uzntacyon edax is 
anomalous, in that it possesses five premolars instead of the nor- 
mal number four, but this is not open to very serious objection, 
since the shape and position of the extra tooth will convince 
almost any one at a glance of its abnormal nature. 

As the genus stands at present no very striking or trenchant 
characters can be assigned. to it which will separate it sharply 
from its Bridger contemporary, Vulpavus. Although the upper 
dentition is completely unknown, there can be very little doubt 
that the most important distinctions between the two will be found 
to consist In the number of superior molars. In Vulpavus they 
are reduced to two, as in the modern genus Camzs, while there can 
be very httle doubt that the number was three in Uzntacyon. The 
only positively known character by which the two genera can be 
separated at present, is seen in the thick, heavy lower jaw, 
together with the abruptly rounded chin. In Vulpavus, on the 
other hand, the jaw is relatively slender and without the abrupt 
chin, quite as in the modern Canide. | 

There are apparently several distinct lines of species in this 
genus reaching from the Wasatch into the Bridger. In one pre- 
cocious series the jaw is remarkably deep and short, the lower 

a Debe. Acad. Nat. Sci. Philada. 1872, 277. 


2 Proceed. Amer. Philos. Soc. Aug. 1872, 740. 
3 Amer. Jour. Science, Aug. 1871. 
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canines laterally flattened, and the anterior premolars much 
reduced. In another line the jaw is somewhat more slender but 
still very short, the lower canines laterally compressed, but the 
premolars are not especially reduced in size. A third section in- 
cludes a single very small species from the Bridger in which the 
jaw is very short and deep, the canines not flattened, and the pre- 
molars unreduced. In a fourth section the jaw is much more 
elongated and shallower, the canines not flattened, and the pre- 
molars are not reduced. | 

The dentition of the lower jaw is I. z,C.z, Pm.z, M.-z. The 
second pair of incisors is much displaced, being pushed back out 
of the transverse line. The sectorial is made up of an elongated 
trigon and a basin-shaped heel; the second molar exhibits a 
crown of similar composition, but the trigon is much lower and 
the anterior cusp considerably reduced. In some species the last 
molar is very small and single-rooted, while in others it is larger 
and is implanted by two distinct roots. One peculiar feature of 
all the short-jawed species of the genus is the great length of the 
molar as compared with the premolar series. In many the 
molars occupy quite one half of the tooth-line of the jaw. 


Uintacyon promicrodon, sp. noy. 


This species is represented in the collection by a single specimen 
of an almost complete lower jaw (No. 83), in which the sectorial 
and fourth premolar are in good state of preservation ; portions 
of the third premolar and second molar, as well as the roots and 
alveoli of all the remaining teeth, are present. The species be- 
longs in the first section of the genus mentioned above, and is its 
oldest known representative, coming as it does from the Wasatch, 
The chief distinctions between it and U. canavus from the Wind 
River is seen in the size of the fourth lower premolar in com- 
parison with that of the first molar.. In the species under con- 
sideration it is of normal size and holds about the same relations 
to the succeeding tooth in this respect as is commonly observed 
in the modern Canidz, whereas in U. canavus this tooth is much 
more reduced. . | 

The remaining premolars were remarkably small and weak, if 
we can judge by the size of the roots; the first was implanted by 
a single root, while the second and third each had two, The 
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crown of the fourth premolar has a prominent submedian cutting 
heel. The length of the lower dental series from the alveolus of 
the first premolar is 41 mm. 


Uintacyon canavus' (Coe). 


This species is represented by the jaws of four individuals in 
the collection, all from the Wind River beds [Nos. 4783 (type), 
4784, 4786, 4798|. The type consists of a lower jaw bearing the 
first premolar, but displaying the roots of all the remaining teeth. 
In the other specimens the crowns of the other teeth are moder- 
ately well preserved, so that the lower dentition can be determined. 

As compared with the preceding species, the jaw is not quite 
so deep and heavy, especially in the region of the symphysis, the 
anterior premolars are smaller and more spaced, and the fourth 
much more reduced than in the preceding species. Two of the 
specimens show the alveolus for the last molar, and indicate that 
this tooth was implanted by two distinct roots, whereas in the 
preceding species the alveolus is not divided. 

In this connection it is proper to mention a specimen from the 
Wind River, consisting of the last two molars (No. 84), which does © 
not agree with either of the Wind River species, U. canavus and 
U. brevirostris, in that the last molar is single-rooted, as it is in 
the Wasatch U. promicrodon. The premolars belonging to this 
type are entirely unknown, and it would not be at all surprising 
if another species is indicated by this specimen. If the anterior 
premolars are reduced, it undoubtedly represents the direct suc- 
cessor of U. promicrodon in the Wind River. Until better 
specimens are known, we refrain from proposing another specific 
name. 

The entire length of the lower molar series of the present 
species as indicated by the type is 42 mm. 


Uintacyon brevirostris’ (Cofe). 


The type of this species consists of a lower jaw (No. 4785) 
from the Wind River beds; it is the only specimen known from 
this horizon. The jaw is short and deep, as in the preceding 
species, and the canine is laterally compressed. The premolars, 


1 Bull. U. S. Geolog. Surv. Terr. VI, Feb. 1881, 186. 
2 Bull. U.S. Geolog. Surv. Terr. VI, Feb. 1881, 190. 
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of which the crown of the fourth is preserved, show little or no 
reduction, differing in this respect from the preceding species in 
a marked degree. The second molar, whose crown is preserved 
in perfect condition, has a squarish outline with low tubercular 
cusps ; the trigon is very slightly raised above the heel, and the 
anterior cusp is much reduced. The last molar was distinctly 
two-rooted. The length of the molars and premolars is 33 mm. 
There are five specimens of lower jaw fragments in the collec- 
tion. from the Big Horn Wasatch which agree very closely with 
the above type and which we provisionally refer to this species. 
The premolars were apparently unreduced, the jaw of the same 
depth and shortness, and the last molar strongly two-rooted. In 
one specimen (No. 4224), however, the anterior portion of the 
second molar is less elevated, and the anterior cusp of the trigon 
more reduced than in the type specimen from the Wind River. 


Uintacyon vorax Lezdy.’ 


This species is not represented in the Museum collection and 
the description here given is from the type of U. dathygnathus of 
Scott,? which name is undoubtedly synonymous with that of the 
above species. 

The specimen, like that of the type, is from the Bridger, and 
consists of the greater part of both lower jaws, one of which con- 
tains the heel of the sectorial and the second molar in perfect 
condition. There are also present the proximal end of the femur, 
distal end of the tibia and fibula, part of the proximal end of the 
ulna, distal end of radius, a complete fifth metacarpal, a part of a 
metatarsal, and two phalanges. ‘The original type of the species 
consists of a fragment of the lower jaw bearing the second molar, 
preserved in the collection of the Philadelphia Academy. 

As in the preceding. species the premolars are not especially 
reduced, and the jaw is relatively deep and short. The last molar 
is single-rooted, and the size is considerably greater than in UV, 
brevtrostris, the length of the lower molar and premolar series 
is 5¥ mm, 

The fragments of limb bones are not certainly known to belong 
with the jaws, but they seem to agree so well in every respect 


1 Proc, Acad. Nat. Sci. Phila. 1872, 277. 
2Some Little Known Creodonts. Jour. Acad. Nat. Sci. Phila, Vol. IX, 172. 
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that there is comparatively little doubt that they do. They do 
not display any special characters which will serve to distinguish 
them from either the early Cats or Dogs. The more salient 
features may be stated to be a moderately well-developed third 
trochanter on the femur, a very slight grooving of the astragalus, 
as well as a well-flattened distal end of the radius, all of which 
belong to certain members of the early Canide and Felide. 


Uintacyon pugnax, sp. nov. 


This smallest known species of the genus is represented in the 
collection by a single nearly complete lower jaw (No. 1744), bear- 
ing the second and third molars in good preservation, together 
with the roots of the remaining teeth. The jaw is remarkably 
short and heavy, especially in the region of the symphysis, the 
canine is not laterally flattened, and the premolars apparently 
unreduced. The crowns of the second and third molars display 
the usual cusps, but the trigons are more elevated than in any of 
the preceding species. The length of the molar and premolar 
series 18 27 mm. 


‘Uintacyon edax Le7dy.' 


The type of this species and that of the genus is represented by 
a moderately complete lower jaw preserved in the collection of 
the Philadelphia Academy. ‘The chief characters of this species 
are seen in the comparatively shallow, elongated jaw, as well as 
its smaller size. As already stated, the type displays an extra 
premolar, which is undoubtedly abnormal, since it is placed with 
its long axis transverse to the long axis of the jaw. Length of 
molar and premolar series, including the extra premolar, 33 mm.; 
canine not laterally flattened and premolars unreduced. 

Several fragments of jaws from the Big Horn probably represent 
this species, but the specimens are so imperfect that the reference 
is uncertain. 


Prodaphznus scotti,” gen. et sp. nov. 
We propose this genus upon a series of upper molars (No. 


11,238) of the Princeton collection, together with a lower jaw (No. 


1 Proc. Acad. Nat. Sci. Phila. 1872, 277. 
2'This species is dedicated to Professor W. B. Scott, of Princeton, whose contributions to 
Paleontology are so well known. 
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2510) of the American Museum collection, both from the Uinta. 
The distinctions between it and Daphenus of the White River 
Oligocene are especially seen in the characters of the superior 
molars ; in Prodaphenus the external cusps are flanked by a broad 
cingular ledge which anteriorly is developed into two distinct 
cusps. The unusual extension of this ledge serves to increase the 
transverse diameter of the tooth, especially upon its anterior bor- 
der, and on this account it resembles 
the corresponding tooth of Viverravus 
more than that of the Dogs in general. 
Another important distinction is the 
small development of the postero- 
internal cusp, which in Daphenus is 
as large as it is in the modern Canide. ie cee beets Asana 
in the spécimen under consideration ue 2.) 7re specimen Mel teat, 
the tooth is broken in such a way as 

not to show this postero-internal ledge very distinctly, but there 
can be little doubt that it was present though small. 

Its technical distinction from Uznfacyon cannot at present be 
given on account of our lack of knowledge of the upper teeth of 
this later genus. That it is a direct descendant of Uintacyon, and 
the immediate forerunner of Daphenus, there can be little doubt. 
The most striking similarity to Daphenus is seen in the low 
rounded cusps of the molars, the absence or very small develop- 
ment of intermediates, the reduced size.of the third superior 
premolar, as well as the molar formula above, which is 3. 

Until it can be more clearly distinguished from Uzntacyon the 
genus must be regarded as provisional only, but at the same time 
there is little probability that the genus Uzntacyon continued into 
the Uinta without change. 


IL—Tar ANCESTRY Of ‘THE “Drorrs. 


Cyon, TEMNOCYON, DAPHANUS, PRODAPHANUS, UINTACYON. 


1. Cyon and Temnocyon. 


The Dhole or Red Dog of India (Cyon) can be confidently 
considered as the living representative of the John Day genus 
Temnocyon, and through this genus is probably descended from a 
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line which we can trace back with tolerable accuracy into the 
lower Eocene. 

This important connection has been entirely overlooked by 
previous writers, who have considered Zemnocyon to be an abor 
tive side-branch of the Canide. 

The evidence is briefly as follows : 

1. Heels of lower molarstrenchant. This unusual character is 
shared by the recent /ctzcyon and the John Day genera Olzgobunts, 
Linhydrocyon and Fyenocyon. All of these have dental formule 
excluding them from the ancestry of Cyon. 
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Fig. 2. Cyon alpinus. Upper and lower teeth, three fourths natural size. 
From a specimen in the American Museum collection. 


2. Postero-internal cusp of superior molars reduced in Zem- 
nocyon, obsolete in Cyon, antero-internal cone reduced, separated 
from external cusps by an unusually deep valley, corresponding 
to the high trenchant heel of the lower molars. 

3. Last lower molar reduced in Zemnocyon, absent in Cyon. 
Last upper molar somewhat reduced in Zemmnacyon, considerably 
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so in Cyon. Premolars unusually large; m2 unusually small, 
with internal cusp of the trigon reduced in Zemmocyon, absent in 
Cyon, Jaw unusually deep under premolars. | 

The two are separated by the usual progressive characters seen 
in all modern Canide ; the hallux is much reduced, mt. 11 fall- 
ing from $ to ¢ the length of mt. m1. The pollex suffers a 
similar reduction from }$ to $ of mc. 111. The foot is elongated 
and narrowed, the brain cavity increased, the skull shortened. 
Premolar 2 has acquired a posterior cusp in Cyon, lacking in 
Temnocyon ; the internal cusp of the superior sectorial is more re- 
duced in the modern species. In our skull of Cyon alpinus the 
incisors show a small basal lateral cusp. All these are acquired 
characters, most of them being developed in almost all species of 
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Fig. 3. Temnocyon ferox Eyerman. Upper and lower teeth, three fourths natural size. 
After Eyerman. 


dogs. We find no acquired characters in Zemnocyon that Cyon 
has not, nor any primitive characters in the latter that the former 
has not. 

Cyon, with its congener Jcficyon, retains more than any of the 
other dogs the primitive short legs and long body. ‘The tail is 
much reduced in both genera. 


2. Related angus 


Related to the Dhole and Zemnocyon, and distinguished like it 
by the trenchant heels to the molar cusps, are the modern /c/zcyon, 
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and the John Day genera Enhydrocyon, Hyenocyon and Oligobunis, 
all with a more reduced dental formula. They form the most 
carnivorous division of the family, approximating the Viverride 
or Felide, while WVothocyon and AMegalotis stand at the other ex- 
treme, approximating the Procyonide. 


3. Daphenus and Temnocyon. 


The relationship between these two genera has been pointed 
out by Prof. Scott’ and Dr. Eyerman.’ All our evidence tends to 
confirm the view that Zemnocyon is a descendant of Daphenus, 
although the gap between them is in some respects considerable. 
Both have the same strong, round-edged, massive cusps, but in 
Daphenus the molars are large and low, while in Zemmnocyon they 
are small and high-cusped. Daphenus is just beginning to de- 
velop a trenchant heel on m 7-3; it has the same deep jaw, and 
does not show any intermediates on the upper molars. 

[ypotemnodon has asomewhat problematic position intermediate 
between Cynodictis and Daphenus in most of the skull characters 
but with trenchant heel on m-+ only. Scott derives it from 
Daphenus ; there is, however, a species of Cynodictis in the upper 
White River, which presents a closer approximation in character 
of teeth, and if our association of specimens is correct, has de- 
veloped a low trenchant heel on mj; only. For this reason it is 
placed provisionally in the Cynodictis line. 

Prof. Scott derives Cynodesmus also from Daphenus, basing the 
derivation apparently on the presence of frontal sinuses in both. 
Whether the presence of these in the larger species of Canide is 
of much phylogenetic value seems uncertain ; on other grounds 
Cynodesmus right well be connected with Cynodictts. 

4. LProdaphenus and Daphenus. 
5. Utntacyon and Prodaphenus. 
These have already been considered. 


Il1].—TuHe Eocene ANCESTORS OF CYNODICTIS. 


Vulpavus palustris * JdZarsh. | 
With this species we come to consider the phylum which in all 
probability terminated in the modern genus Canis. Its oldest 
"1 Notes on the Canidae of the White River Oligocene, Trans. Am. Phil, Soc. 1898. 


2 Amer. Geol. 1896. 
3 Amer. Jour. Sci. Aug. 1871, (p. 16 of separate), 


1899.| Wortman and Matthew, Ancestry of the Canidae, ete. 19 


known representative comes from the Wind River beds, and is 
known from only an imperfect fragment of a lower jaw in the 
Museum collection. In the Bridger the genus is represented by 
at least two species, one of which, V. palustris, was described by 
Marsh from a single superior molar and forms the basis of the 
genus ; and the other, V. parvivorus, was described from a frag- 
ment of a lower jaw by Cope and made the type of his genus 
Miacts. In the Museum collection is a specimen which upon 
careful comparison with Marsh’s type of V. palustris we identify 
with this species ; it consists of two superior molars of the right 
side, two nearly complete mandibular rami, together with some 
fragments of the skeleton of the limbs (No. 2305). It was found 
by Mr. O. A. Peterson of the Museum party of 1895, and was 
obtained from the middle horizon near the extreme southern ” 
limits of the Washakie Basin. 


Fig. 5. Vulsavus pa- 
lustris Marsh. Upper 

Fig. 4. Vulpavus palustris Marsh. Lower jaw, natural teeth, twice natural 
size. No. 2305. size. No. 2305. 


The superior molars are two in number and display about the 
same proportions as those of many of the existing Canide. They 
present a number of features, however, very different from the 
modern Dogs. The first molar is remarkable for the great elonga- 
tion of its anterior side in comparison with the posterior, and the 
drawing out of the antero-external angle, as well as the unusually 
broad ledge intervening between the base of the external cusps 
and the outer border of the crown. Another marked feature of 
this tooth is the great disparity in size between the anterior exter- 
nal and the posterior external cusps. The antero-internal cusp is 
large and lunate and there is a distinct anterior and posterior in- 
termediate. The postero-internal cusp is represented by a strong 
cingulum in the usual position but it does not rise up into a dis- 
tinct cusp as in the later Canidz. The second molar is similar 
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except that there is no representative of the postero-internal 
cusp. The general appearance of these teeth is more hke that of 
many Creodonts than that of the modern Carnivora. 

The lower jaw is very dog-like in its general proportions; the 
symphysial region is slender and the ramus is elongated. The 
teeth resemble those of the early Dogs, especially Cynodictis ; the 
canine is long and pointed, being separated from the anterior 
premolar by a short diastema. The premolars have the usual 
form in the Canide, with compressed pointed crowns and basal 
cingula ; the fourth has a distinct posterior accessory cusp. The 
sectorial closely resembles that of Cynodictis. The anterior and 
external cusps of the trigon form an effective shearing blade; 
the internal cusp is large and the heel basin-shaped. The second 
molar is similar in structure but its cusps are lower and there is 
no distinctive blade-like shear produced by a union of any of the 
cusps of the trigon. The last molar is much reduced, as in the 
later Canide. 

Some fragments of the limb bones are preserved and they in- 
dicate, as do the teeth, a clear affinity with the early Dogs. The 
distal end of the radius is present, but the facet is cup-shaped 


Fig 6. Vulpavus palustris Marsh. Humerus, natural size. No. 2305. 


and exhibits no distinct ridge separating scaphoid and lunar 
facets. This is not, however, conclusive proof that the scaphoid 
and lunar were not separate, since in Viverravus, Oxyena, and 
other Creodonts in which these bones are distinct, the distal end 
of the radius gives little or no indication of the facet. 


Vulpavus parvivorus’ (Cope). 


This second species is represented in the collection by a frag- 
ment of a lower jaw from the Bridger of Wyoming, and has been 
figured by Cope as the type of his genus M/zacis. The fragment 


1 Proc. Amer. Philos, Soc. Aug. 1872, 470. 
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carries the second molar in an excellent state of preservation, and 
exhibits the alveolus for the last molar and a portion of that of 
the first. The species can be readily distinguished from V. palustris 
by its smaller size and the less laterally compressed character of 
the second molar. 


Procynodictis vulpiceps, gen. et. sp. nov. 


This genus 1s proposed upon two specimens in the Museum 
- collection, one of which (No. 2514) includes one upper and both 
lower jaws, together with the greater part of a hind foot, and the 
other (No. 2506) includes a part of the skull and the greater 
portion of the right fore foot. Besides these there are two frag- 
ments of jaws (Nos. 1895 and 1995) which we refer to the same 
species. 

The dental formula is the same as in Vudpavus and Cynodictis, 
there being but two true molars above, and the systematic posi- 
tion of the genus is entirely intermediate between these two. In 
the structure of the superior molars it agrees with Vulpavus in 
that there is a great extension of the antero-external part of the 
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Fig. 7. Procynodictis vulpiceps W.& M. Upper and lower teeth, three halves 
natural size. Type specimen No. 2514. 


tooth and a comparatively small development of the postero-in- 
ternal cusp. In Cynodictis this cusp is as well developed relatively 
as in the modern Dogs, but the great antero-external extension is 
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lacking. ‘The only important character in which it differs from 
Vulpavus is seen in the nearly equal size of the two external cusps 
of the first superior molar, whereas in Vulpavus the anterior 
greatly exceeds the posterior in size. This at first sight would 
seem to be of little significance, but the primitive condition was 
undoubtedly the one displayed by Vulsavus, and the more ad- 
vanced one that of Procynodictis and Cynodictis. It therefore 
represents a distinct advance. The other teeth are very similar 
in their structure to those of Vulpavus and need no special 
mention. | | 

The hind foot contains five toes; the metapodials are shorter 
and somewhat heavier than in Cynodictts, in which the hind foot 
had already begun to assume the elongated form so characteristic 
of the modern Canidz. The tarsal bones are very like those of 
Cynodtictis, as are also the remainder of the podial elements. The 
claws are much compressed laterally, with heavy subungual pro- 
cesses, and the middle phalanges are unsymmetrical, indicating 
some degree of retractility of the claw. 

The fore foot also contains five toes, but, as in Cynodictts, it is 
much shorter than in any of the modern | 
Canide. The scaphoid, lunar, and cen- 
trale are completely co-ossified as in the 
modern Dogs, without any trace of suture, 
into a scapholunar, which differs from that 
of Cynodictts, according to Scott’s figure, 
in the greater vertical depth anteriorly, 
which is again a more primitive condition. 
The other carpals have practically the 
same proportions as in Cynodictis. The 
fore foot of Vudpavus is unknown, but it is 
more than probable that the scaphoid and 
Pera) ere lunar were separate in that genus, which if 
ne halvesnaturalsize. No. true will constitute an important difference 

between it and the present genus. 


IV.—NoTES ON A SKELETON OF CYNODICTIS 
GREGARIUS. 


In the American Museum Collection, Expedition of 1898, is a 
nearly complete and very well-preserved skeleton of Cynodictts 
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gregarius (No. 8774). Prof. Scott has already fully described 
nearly all parts of this species, but we are able to fill out the 
description in one or two points for which his material was in- 
complete, and to give a series of measurements, which, being 
taken all from one individual, give the relative proportions with 
greater accuracy. Some of the individuals which Prof. Scott 
includes under C. gregarius may be referable to C. “éppincottianus. 

ffind Foot.—The tarsus has already been described in full by 
Frof. Scott. There are five mefatarsa/s, the first. slender, its 
length two thirds that of mt. 11, diameter of the shaft half as 
great. Head rather small, shaft nearly straight, slender, rather 
compressed. Second, third, fourth, and fifth metatarsals sym- 
metrical, the central pair a little longer and about one fourth 
greater in diameter of shaft. The distal articular ends are 
spheroidal, not at all of the square-cut style seen in all modern 
Dogs. ‘The upper part of the shaft is somewhat compressed, the 
distal part not at all, and the distal ends are much more enlarged 
than in Camis, the diameter being one third more than that of the 
shaft, which in Canis increases in diameter at the distal end and 
is not over one tenth of the shaft diameter. The foot was therefore 
more spreading, as well as 15 per cent. shorter. The bones are 
as slender, however, asina modern Dog. The phalanges are long 
and slender, quite as long as in modern Dogs, The second pha- 
lanx of each toe is asymmetrical and excavated, as in Daphenus, 
indicating, according to Scott, some retractility of the claws. No 
strong basal sheath appears to have been on the unguals, which 
are much as in Canis. 

As the measurements indicate, the hind limb bones were much 
nearer to their present proportions, while the fore limbs were still 
quite short. The difference in the feet is yet more marked, for 
while the fore foot was scarcely more elongated than the Creo- 
dont ancestors, the hind foot was already long and slender, 
though not as narrow nor quite as long as in modern species. In 
both feet, however, the tetradactyl symmetry is already distinct, 
and both pollex and hallux are reduced. 

The: measurements of the skeleton, No, 6774, (as) far as at 
present obtainable, are given in comparison with those of the 
Fennec, the nearest living Canid in point of size. 
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Measurements of CYNODICTIS GREGARIUS (Cope), in Comparison 
with CANIS ZERDA. 


Cy. gregarius. Ca. zerda.* 
Skull, length, premaxillz to condyles... est. 76 mm. 8r mm. 
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Taking the above measurements in order, we see that the skull 
of Cynodictis is shorter and with smaller brain-cavity. The neck 
and back vertebre are nearly of the same size as in the Fennec, 
but cannot be measured at present. The lumbars and sacrum 
are considerably larger, and the tail was probably as long (no 
other living Dog has a tail of this length). The fore limb is one 
fourth shorter, while the hind limb is only one ninth shorter. 
The greater part of the elongation has been in the lower limb and 
foot bones. ‘The phalanges have not lengthened at all, there be- 
ing no. tendency to become unguligrade. 


V.—TuHe ANCESTRY OF CERTAIN SoUTH AMERICAN 
FOXES. 


Nothocyon, gen. nov. 


A genus or subgenus of Dogs distinguished by : 
(1) Short muzzle ; (2) upper carnassial very small, trigon of 
lower carnassial reduced, shear partly transverse; (3) molars 


1 Measurements taken from Mivart’s Monograph of the Canide. 
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large, not extended transversely, subquadrate ; (4) lower carnas- 
sial broad-heeled, and with an accessory cusp at the postero-ex- 
ternal corner of the trigon ; (5) canines slender; (6) otic bulle 
large. 

Canis urostictus Mivart, and C. parvidens Mivart, both from 
South America, belong to this genus, to which we also refer pro- 
visionally the three John Day species, Zatidens Cope, lemur Cope, 
and gezsmartanus Cope. These latter seem to be directly ances- 
tral forms, and, like all the earlier Dogs, have shorter feet, longer 
lumbar region, and smaller brain-case than the modern species. 

The distinctions above noted may seem hardly to be of generic 
value; they are, however, tolerably constant, Urocyon cinereo- 
| argenteus being the only intermediate type. And if the group 
was first separated in the Oligocene, as seems probable, it gives 
it an ancestry that deserves full generic recognition. The alter- 
native to uniting the John Day and modern species is to place 
the one as a subgenus of Cynodtctes, the other of Canzs ; the pres- 
ent method seems, however, to recognize more clearly the actual 
genetic affinities ; for if the living Cans parvidens and urostictus 
are lineally descended from the John Day Cynodictis latidens 
lemur, and geismarianus, the two modern species are more nearly 
related to the three Miocene species than to any living Canide, 
The best way to express this fact is to remove the Miocene species 
from Cynodictis, to the typical forms of which they are not more 
nearly related than the half-dozen or more distinct genera of the 
Phosphorites of France, and to unite them with two modern 
species, disregarding the considerable modernization of the latter, 
which retain, however, an unusual amount of the Tertiary facies. 


Nothocyon urostictus (M/ivar‘). 


Canis urostictus MIVART, Proc. Zodl. Soc. Lond. 1890, 112; Monograph 
of the Canidez, 81. 


The type and only specimen hitherto known is in the British 
Museum. No. 391, Dept. Osteol., Amer. Mus. Nat. Hist., we 
refer to this species and figure here. In size it is not very dif- 
ferent from Canis azare, but the size and characters of the 
molars and carnassial easily distinguish it. The lyrate area on 
top of the skull is shared by many species of Dogs. Limbs and 
feet about as in modern species of Canis ; the lumbars appear to 
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be larger in proportion. Locality, Chapada, Matto Grosso, 
Brazil. 
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Fig. 9. Mothocyon urostictus (Mivart). Skull and jaw, five sevenths natural size. 
No. 391. 


Nothocyon parvidens (J/7var‘). 


Canis parvidens MIVART, loc. cit. 
The only specimens hitherto known are three in the British 


Museum. We are enabled to add another skeleton, No. 349, 
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Dept. Ost., Am. Mus. Nat. Hist., on the somewhat uncertain den- 
tal distinction separating it from iV. urostictus. P-* is shorter, 
canines not so slender, mg more reduced, m+ and m2 seem to be 
variable in shape. No. 2091 also belongs to this or the preceding 
species. Locality, Chapada, Matto Grosso, Brazil. 

As another division (Primeevi) of the same genus, distinguished 
by relatively small brain, short feet, and long lumbar region, we 
place the three John Day species. 


Nothocyon latidens (Coe). | 


Galecynus latidens COPE, Bull. U. S. Geol. Surv. VI, 1881, 181. ' 
Cynodictis latidens ScoTT, Trans. Amer. Phil. Soc. 1898, 400. 


Distinguished by exceptionally broad upper molars. Bullee 
very large. 


Nothocyon lemur (Coc) 


Galecynus lemur CopE, Bull. U. S. Geo]. Surv. VI, 1881, 181. 
Cynodictis lemur Scott, Trans. Amer. Phil. Soc. 1898, 400. 


Molars narrower, cusps marginal, double entoconid on mj, pos- 
tero-external accessory cusp on mg doubtful. Bulle very large. 


Nothocyon geismarianus (Cofe). 


Canis geismarianus COPE, Pal. Bull. No. 30, 1879, 9. 

Cynodictis getsmartanus SCOTT, loc. cit. 

Larger species, deuterocone of p* more reduced than in the 
others. Bulle of more moderate size. 

The skeleton of this species is fortunately known and has 
been described by Cope. It stands intermediate between that of 
Cynodictis gregartus and that of Vothocyon urostictus. ‘The follow- 
ing comparisons show the advance in the especially progressive 
characters of (1) length of feet, (2) length of lumbar region, 
(3) size of brain. 


Cynodictis gregarius, width of carpus, 15 mm.; length of mc. III, 22 mm. ; 
proportion, 1: 1.5. | 

Nothocyon geismarianus, width of carpus, 16.5 mm.; length of met. 111, 
33 mm. ; proportion, I: 2. 

Nothocyon urostictus, width of carpus, 18 mm.; length of mc, 111, 48 mm. 3 
proportion, I; 2.7. 


In the same species we have: 
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Cynodictts gregarius, length of skull, 76 mm. ; width of brain-case, 29, height, 

22, length, 43 mm.; proportion of length of skull to width of brain-case, 
1 :0.37; length of seven lumbars, 104; proportion of length of skull to that of 
lumbar yertebre «1.1.37. 
_ Nothocyon geismartanus, length of skull, 111 mm. ; width of brain-case, 40, 
height, 33, length, 52 mm.; proportion of length of skull to width of brain- 
case, 1: 0.37; length of seven lumbars, 155; proportion of length of skull to 
that of lumbar vertebre, I: 1.39. 

Nothocyon urostictus, length of skull, 112 mm. ; width of brain-case, 45, 
height, 35, length, 52 mm.; proportion of length of skull to width of brain- 
case, 1:0.41 ; length of seven lumbars, 129; proportion of length of skull to 
that of lumbar vertebre, I: 1.15. 


From the above proportions it appears that the John Day 
species exhibits an important advance on the White River Cyno- 
dictts in the increase in length of feet and decrease in their width. 
The increase in the size and robustness of the species marks the 
advance in brain capacity, and the lumbar region has not suffered 
any proportionate reduction. In the modern species there is a 
further increase in length of feet, the brain increases in capacity, 
and the lumbar region is greatly reduced. The length of the 
femur and humerus.does not increase in proportion; that of the 
tibia increases slightly and of the radius considerably. 


Proportions, length 


C. gregarius. NN. getsmarianus. N. urostictus. of skull as unity. 
Length humerus. . 71 98 106 303 2 4Q0" Om 
sarah S008 0 sh ete 55 ? 105 ERY oh eee 
Moe, hei wie ters 79 Hees ile, 116 T°O3-: 1009 Fon 
OOTP ORBE oar kee 80 116 120 1,04 : 1,042 1.07 


The above measurements are from the complete skeletons of 
C. gregarius (No. 8774), WV. geismarianus (No. 6886), VV. urostictus 
(No. 391, Dept. Ost.). 

The longer-legged specimens referred by Prof. Scott to C. gre- 
garius may be referable to C. lippincottianus. ‘These have the 
limbs, especially the tibia and fibula, much longer than in C.’° 
gregarius proper, but the feet apparently of the same size. 


VI.—ANALYSIS OF THE MIOCENE GENERA OF CANIDA. 


It is doubtful whether some of these genera should rank as 
such, the distinctions being probably of only subgeneric value. 
They certainly represent well-defined groups, and it would be 
difficult to invalidate one without invalidating nearly all. The 
mere number of the teeth cannot be considered as a more im- 
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portant character than their form, and unless certain characters 
are arbitrarily selected as generic, the representation of natural 
groups is the only valid foundation for generic distinctness. As 
a mere matter of convenience, the groups are here used as genera, 
with the proviso that they are not all of generic value. Phlaocyon 
stands widely apart from the rest, as does also Oligobunis ; but 
whether two, three, or several genera are made out of the remain- 
ing species is a matter of arbitrary selection rather than natural 
grouping. 
I. PROCYONIDA, 


Skull short and wide, orbits well forward ; carnassial teeth imperfectly or 
not sectorial; a hypocone on p*. Pentadactyl, plantigrade. Dentition typi- 
en eg . 
A. Third lower molar absent, second elongated. Modern genera Bassaris- 
cus, Procyon, Bassaricyon, Nasua, Cercoleptes. 
B. Third lower molar present, second not elongated. 
Philaocyon. Dentition one are 
3-I-4-3 


ii; CANIDA. 


Becoming tetradactyl, digitigrade. Skull long, orbits not advanced, teeth 
sectorial and tubercular. — } 

A. Short-footed, pentadactyl, with shear of sectorial partly transverse, small 
brain and other primitive characters. . 
Aine a 
3-I-4-3 

a. Daphenus Leidy. Upper molars transversely unsymmetrical (paracone 
more external than metacone). M2 oval, aligned with inner cusps of anterior 
molars. Heels of lower molars low-ridged, with low entoconid crest, mg a 


1. Dental formula 


convex nub. 
D. vetus Leidy. Amer. Mus., Nos. 1388, 1390. 
D. hartshornianus (Cope). Amer. Mus., Nos. 6811, 1387. 
D. felina Scott. 
D, dodget Scott. 
The first three species are from the Oreodon beds, the last from the Titan- 
otherium beds. | 
6. Paradaphenus, gen. nov. Upper molars much extended and symmetrical 
transversely ; m2 aligned with outer cusps of anterior molars, Heels of lower 
molars wide and deep, basin-shaped; mg and mg with two anterior cusps and 
basin-heel. 
P. cuspigerus (Cope). Nos. 6852 (type), and probably, 6853 (type of 
Amphicyon entoptychi Cope). 
P. transversus, 1, sp. 


[ Fane, 1899] 9 
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Size one third larger (lineal). Upper premolars compressed. 
Type No. 6851 (referred to Amphicyon hartshornianus by Cope). 
Both species are from the John Day. 
3-1-4-2 
3-1-4-3 

a. Temnocyon Cope. Heels of lower molars trenchant, without internal ridge. 
Trigon of mg trenchant, without internal cusp. 

T. altigenis Cope. Nos. 6855 (type), 6856. 

7. wallovianus Cope. No. 6858 (type). 

TI. ferox Eyerman. No, 6857. 

6. LHypotemnodon Eyerman. Heels of lower molars trenchant, internal ridge 
vestigial or wanting. Trigon of mg with prd and med of equal size. 

f1. corypheus (Cope). Nos. 6859 (type), 6860, 6862, 6922, and doubtfully 
Nos. 6861, 6920, 6909, etc. 

£1, josephi (Cope). Nos. 6878 (type), 6863, 6908, 6921. 
All from the John Day. 

c. Cynodictis Brav. and Pom. Heels of lower molars basin-shaped. Upper 
molars extended transversely, The American species are: 

C. gregarius (Cope). Nos. 5297 (type), 5298, 5299 (fig. sp.), 1004, 1383, 
1472, 8774, 5300. No. 6879 is probably a distinct species but does not. pre- 
sent any well-marked specific characters. 

C. lippincottianus (Cope). Nos. 5327 (type), 8757-63, 1384, 1389, etc. 
Teeth one fifth greater in lineal dimensions, somewhat more robust. Sectorial 
proportionately larger, shear less transverse. 

? C. temnodon,n.sp. Size of A ae AL. lower premolars smaller 
than in that species and trigon wider ; p* (in associated upper jaws) with internal 
cusp almost obsolete, shear rather more longitudinal than in Cynodictis hppin- 
cottianus, m+ well extended transversely. 

C. gregarius and C, lippincottianus come from the Oreodon beds (except 
the one skull No. 6879, of doubtful reference, which comes from the John Day). 
C. temnodon is from the Protoceras beds. 

ad. Nothocyon (section Primevi). Upper molars short transversely ; p+ 
small; lower molars with wide basin heels, trigon of m; reduced, and a small 
accessory cusp at its postero-external corner. 

LV. latidens (Cope). Nos. 6896 (type), 6897-99. 

NV. lemur (Cope). Nos. 6888 (type), 6889-94. 

All from the John Day. 

3. Premolars reduced. 

a. Enhydrocyon Cope. Dentition 3-1-3-2. 


2. Dental formula 


E., stenocephalus Cope. Nos. 6901 (type), 6902. 
John Day. 
3-I-3-I 
3—1—3?-1 
FT, basilatus (Cope). No. 6904 (type). 
f1, sectorius (Cope). No. 6905 (type). 
John Day. 


6, [yenocyon Cope.  Dentition 
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4. Molars reduced. 


Oligobunis Cope.  Dentition Eile dea 
- 3-I-4-2 
O. crassivultus (Cope). No. 6903 (type). 


John Day. 
B. Modernized species. Long-footed, tetradactyl (functionally), with shear 
of sectorials nearly longitudinal, large brains and other advanced characters. 


t. Dental formula 3—~*°3, Otocyon. 


3-1-4—4 
2. Dental formula 3-4"? Canis, Nothocyon, Lycaon, Urocyon, 
3-1-4-3 
3. Dental formula 3--4"*. Cyon, 
3-I-4-2 
4. Dental formula lahat dh Icticyon, 


3-I-—4-2 
VII.—ANn ANCESTRAL Raccoon. 


Phlaocyon leucosteus J/atthew’ 


Founded on an exceptionally perfect skull and jaws, with a 
nearly complete skeleton, discovered last summer by Mr. Handel 
T. Martin of the American Museum Expedition of 1898 in north- 
eastern Colorado. The level is the uppermost beds of the White 
River formation, associated with Merycocherus, Anchippus, Lep- 
tauchenta, Hyracodon, etc. ‘The specimen was found in the rock 
mixed with skulls and skeletons of two adult and three young 
Merycocheri, all within a space of six feet square. 

It represents a new and aberrant genus of Dogs, the characters 
pointing clearly in the direction of the Raccoons, so that if we 
adopt the genealogical conception of a family it must be placed 
in the Procyonide, although it is nearer to such primitive Dogs 
as Cynodictis than to the modern Raccoons. 

Dentition—(1) There is a small but clearly marked postero- 
internal cusp on the upper sectorial, which, however, (2) retains 
the triangular shape characteristic of the early Canide. (3) The 
dentition is that of Cynodictis and Canis, (4) but the cusps are low 
and rounded. (s) Premolars small, stout, and crowded; (6) 
upper molars short transversely and subquadrate, as in Cynodon, 
(7) the lower molars broad and low. (8) Canines short, the upper 
ones not dagger-shaped, but curved as in the Dogs. (g) Incisors 
in an even, transverse row. aw (10) short and thick, deep in 


1 Bull. Am. Mus, Nat. Hist. 1899, 54. 
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front, (11) condyles very wide, (12) coronoid process short and wide 
with deep fossa. Sul/ (13) short and wide, (14) orbits placed as 
far forward as in Procyon, (15) jugal process of squamosal not 
reaching as far forward as postorbital process of malar. (16) Shape 
and proportions of skull and jaws resemble those of Procyon Lotor, 
except that (17) the brain-case is much smaller proportionately. 
(18) An alisphenoid canal as in Cynodictis. (19) A median and 
two lateral foramina in palate between canines. (20) Palate not 
extended posteriorly. (21) Base of skull much less broadened 
than in Procyon, (22) paroccipital process not developed. 

Ol the above (NOs i467 oO; to, Ft te 139418 ao aR EG 
are progressive characters in the direction of the Raccoons. Nos. 
2,°3, 0,9, 9,17; 10, 20,26 @2 are primitive characters, shared hy 
all early Canide. : : 

Skeleton.—The hyoid bones were found perfectly preserved, 
but offer few characters for distinction. 

The atlas is like that of Cynodictts ; the posterior opening of 
the vertebral canal presents a little upward instead of directly 
upward as in recent Canide, or directly backward as in Procyon, 
where the opening is bounded by a strong ridge passing outward 
from the axial cotylus. | 

Concerning the other vertebrze no exact account can be given 
at present, as they are not yet removed from the matrix; they 
resemble in most respects those of Cymnodictis. The ribs are 
somewhat larger; the dorso-lumbar formula is not yet known. 

Fore Limb.—TVhe humerus is of the same length as in Procyon 
loter, but more slender throughout. . The greater tuberosity is 
higher and the deltoid crest is more marked and extends farther 
down. The radius and ulna are 15 per cent. less in length and 
of about the same diameter in the shaft. Shafts of both trihedral 
or irregular in cross-section, instead of regularly oval as in modern 
Raccoons. Carpus with co-ossified scapholunar, thin cuneiform, 
large unciform, rather small magnum, rather large trapezoid, and 
small trapezium. Five metacarpals, of which mc. 1 is only half 
the length or diameter of 111; me. v is three fourths as long, but 
of considerably greater diameter than mc. lI; mc. 1 and Iv 
equal in diameter to, but a little shorter than, mc. 111. 

ffind Limb.—The femur is of nearly the same length as that of 
P. lotor, and one fifth slenderer. The shape resembles Cynodtc- 
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wis ; the greater trochanter is much less prominent than in Pro- 
cyon, the lesser trochanter more prominent, the neck longer and 
more slender. The distal end of the femur is only three fourths 
as wide as in Procyon ; condyles projecting more than in that 
animal, less than in Cans and Cynodictis. 

The #d¢a is one sixth shorter than that of P. Zotor, somewhat 
more slender in proportion, stouter than that of C. gregartus and 
of the same length. Its distal trochlea is narrower antero-poste- 
riorly, deeper and more oblique than in Procyon ; the fibular 
facet also is twisted around so as to face postero-externally instead 
of externally as in Procyon. The fibula is somewhat less reduced, 
its shaft being as stout as in the Raccoon, the ends somewhat 
smaller. oy 7 | 

The hind foot, though uniformly smaller, is proportioned like 
that of the Raccoon, with the following differences worth noting: 
The astragalar trochlea \s narrower, sharper, less entended back- 
ward. The internal hook of the zavicular is smaller. The cuboid 
is wider and has:a small facet for the astragalus. The entocunet- 
form is not nearly so high. The first metatarsal is only two 
thirds as long, though somewhat stouter in proportion ; and the 
fifth is as long as the second, and nearly as large in the shaft ; in 
the Raccoon it is intermediate between mt. 1 and mt. 11 in length. 
The hind feet of PAlaocyon have thus a. tetradactyl symmetry, 
while in Procyon they are intermediate between tetra- and penta- 
dactyl symmetry. The second row of phalanges shows a distinc- 
tion of some importance, the superior external surface of the 
shaft being excavated, especially toward the distal end, a 
character which Scott has observed in Dafhenus and considers 
a probable indication of slight retractility of the claws. It is also 
present in Cynodictts and in some Creodonts, and is probably a 
primitive character. In the Raccoon this excavation of the 
second phalanx has entirely disappeared. 

The wagual phalanges are a little larger and less compressed 
than those of Procyon lotor. 


AFFINITIES OF PHLAOCYON. 
PLATE VE, 
Phlaocyon, in both skull and skeleton characters, seems to 
- point towards Procyon, standing intermediate between that genus 
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and Cynodictis in almost every character. The entirely intermedi- 
ate character of the skull and teeth is well shown in our drawings: 
especial attention should be drawn to the postero-internal cusp 
on p*; short jaws with deep muzzle and round blunt premolars ; 
broad low sectorials, with additional postero-external cusp on 
trigon of mz; reduced mz; lower incisors in a straight row. 
Eyes set far forward, skull short, arches wide. On the other 
hand the resemblance to Cynodictis is closer in the form and cusp- 
arrangement of the teeth ; palate terminating opposite m2, ali- 
sphenoid canal; occiput not so much expanded; retention of 
mz ; My not lengthened out. ; 

In the skeleton the same story appears. ‘The limb bones are 
like those of Cynodictis with varying amounts of change to Procyon. 
Only in the hind foot is there any difficulty. Here the first toe 
is more reduced in Phlaocyon than in Procyon, which makes it 
seem probable that /. leucosteus is vey off the line from 
Procyon lotor. 

The resemblance to Bassariscus is even closer. But Bossaiecus 
cannot be considered as the living representative of PAlaocyon. 
It shows less departure from Cynodictis in many characters, es- 
pecially in the shape of the upper molars and lower sectorial and 
slender jaw ; the postero-internal cusp of the upper sectorial is 
not developed in one species, and although it is present in the 
other, the tooth retains much more of its trenchant function. 
The loss of mg is an advance on Phlaocyon ; on the other hand, 
the eyes are not set so far forward, nor is the muzzle so much 
shortened or the arches so wide. The brain is very much larger 
in proportion, as might be expected, but the feet are precise 
copies of those of Cynodictis. 

With Vasua the comparison is not so close as with Procyon. 
The long skull, large dagger-shaped canines, comparatively nar- 
row, square occiput, reduced and peculiarly shaped bulle, carry 
it out of the probable line of evolution pursued by PAlaocyon. 
The limbs and feet are somewhat nearer to PA/aocyon in some 
characters ; the feet have the internal toe unreduced. 

Cercoleptes is much more aberrant in the skull and teeth and 
Hlurus has a different pattern of teeth. Altogether Procyon 
seems to come nearest to a? the conditions required of a 
descendant of Phlaocyon. 
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VIII.—ViverrRavipa, fam. nov. 


This family is proposed to include the species which have been 
formerly arranged under the genus Dzaymictis of Cope. That this 
genus is synonymous with the one previously established by 
Marsh, there cannot. be the slightest question whatever. A care- 
ful comparison of the type of Viverravus gracilis Marsh,’ with 
the type of Didymuictis dawkinsianus* Cope, reveals the fact that 
they are identical in every detail; the name Ddymictis must 
therefore be abandoned and the name Viverravus substituted for 
the genus. ae 

It has been customary to associate this group of species, together 
with that which has been referred to U¢ntacyon (AMvacis), in the 
family Wiacide. We have already shown that this latter is clearly 
related to, and no doubt ancestral to the Daphenus, the Cyon 
section of the Canide. It is also evident from much additional 
material now in the Museum collections that Viverravus belongs 
to an entirely distinct line and has no relationship with the Canidz 
whatever, but in so far as the skeleton can be depended upon for 
evidence of affinity it finds its nearest relationship with the living 
Viverridz. This opinion is not a new one, having been first ex- 
pressed as long ago as 1886,° and later in 1891.°* 

The new evidence consists of the greater part of a skeleton of 
Viverravus protenus from the Wasatch Eocene of Wyoming, to- 
gether with a considerable portion of a skeleton of V. leptomylus 
from the same horizon. ‘The skull, of which there is a fairly well- 
preserved example, shows many striking resemblances to the more 
typical Viverrines, especially Viverricula ; it is long and narrow, 
with prominent overhanging occiput and high sagittal crest. The 
muzzle is long, the basilar portion of the skull is narrow, and the 
mastoid not very prominent. The tympanic bulla is not preserved, 
but the general conformation of this part of the skull is very 
Civet-like. The lower jaw is long and relatively slender, with 
high coronoid and prominent angle. The dental formula, as is 
well known, is that of the Viverridz, and the pattern of the teeth 
resembles most astonishingly that of the more typical members of 


* Amer. Jour. Sci. 1872 (p. 7 of separate). 

2 Bull. U.S. Geol. Surv. VI, 1881, ror. 

3'Wortman, Teeth of the Vertebrata, 457. 

# Flower and Lydekker, Mammals Living and Extinct, 539. 
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this family. This is especially seen in the superior sectorial, in 
which there is a deep vertical notch separating the two halves of 
the blade, and a prominent anterior basal cusp, which is invariably 
present in the carnivorous Civets. The superior molars, more- 

over, have the same characteristic pattern, and the lower teeth, 
with the exception of some unimportant details, are very viver- 
rine. The atlas has the same arrangements of the perforations 
for the vertebral artery as is found in the Civets, differing in this 
respect from the other known famihes of the Carnivora. The 
remaining vertebre agree with those of the Viverridz, and the 
lower end of the radius has the same characteristic triangular 
form in cross-section as in Viverricula. ‘The feet and limbs are 
also very like those of the Viverrines, with the exception that the 
scaphoid and lunar bones of the carpus are free and not united 
as in the modern family. | 

Altogether we think it may be stated with considerable certainty 
that the group represents the forerunners of the Viverrine phylum 
whose members towards the close of the Eocene migrated to Asia. 
This view receives strong additional support from the fact that 
the typical genus Viverra runs backward without change into the 
Upper Eocene of Europe, showing a remarkable degree of per- 
sistence of structure, which also characterizes the genus Viver- 
ravus, passing as it does with only slight specific modifications 
from the Torrejon beds of New Mexico through to the Bridger. 

The technical definition of the group rests upon the exclusive 
development of the fourth superior premolar and the first inferior 
molar into enlarged typical sectorials, thereby distinguishing it 
from all the other known Creodonts except the early members of 
the Canide. From this latter family it is distinguished by having 
only two molars in the lower jaw and an anterior basal cusp upon 
the superior sectorial. From the Viverride it is separated by 
the free condition of the scaphoid, lunar, and probably the 
centrale as well. 

The species are numerous and range in time from the Torrejon 
to the Bridger. | 
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SUMMARY. 


The principal points brought out in the foregoing paper may 
be briefly summarized as follows: 

(rt) The tracing of the Daphenus ancestry back into the 
Wasatch Eocene by way of Prodaphenus and Uintacyon, which 
latter has always been considered a Creodont. 

(2) The establishment of the relationship of Daphenus to 
Temnocyon, and that of Zemnocyon to the living genus Cyon. 

(3) Tracing the ancestry of the Canzs-Cynodictis line back into 
the Eocene through Procynodictis and Vulpavus. 

(4) Some additional points in the structure of Cynodictis. 

(5) The descent of certain South American Foxes from North 
American Miocene species, with the establishment of a new genus, 
NVothocyon, for their reception. 

(6) Classification of the Miocene genera of the Canide. 

(7) The discovery of the origin of the Procyonide from the 
Canidz through the new genus Phlaocyon. é 

(8) The discovery of the genus Viverravus and the establish- 
ment of a new family. 
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CONNECTING LINKS BETWEEN THE CANIDZ AND PROCYONIDA, 


Article VII.—RESTORATION OF OXYANA LUPINA 
COPE, WITH DESCRIPTIONS OF CERTAIN NEW 
SPECIES OF EOCENE CREODONTS. 


By J. L. WortTMAN, 
PLATE VII AND THREE TEXT FIGURES. 


FamMity OXYANID. 


This family of the Creodonta was the most specialized in cer- 
tain ways of any of the primitive flesh-eaters of Eocene times, 
and apparently occupied the same position with reference to the 
remainder of the fauna that the modern Felidz do to the existing — 
fauna. In the matter of dental equipment it is surprising to find 
that even as early as the Wasatch this family had developed a 
sectorial dentition almost if not quite as effective as that of the 
modern Cats. In other respects, however, they were far in- 
ferior ; this is particularly seen in the small brain capacity, as 
well as the comparatively smaller, decidedly weaker limbs with 
shorter, more spreading feet, provided with flatter, fissured, non- 
retractile claws. 

The origin of the family is completely unknown at the present. 
They begin with several species abruptly in the Wasatch deposits 
of both the San Juan and Big Horn beds without any known 
predecessors in the underlying Torrejon. For this reason there 
can be very little doubt that they represent migrants from another 
region, probably northern Asia, which came with the Corypho- 
donts, Artiodactyles, Perissodactyles, Primitive Dogs, as well as 
many other types whose existence begins so abruptly in the 
Wasatch beds of North America. 

According to our present knowledge the family represents a 
perfectly natural grouping of the known species, and is easily 
distinguished from the other groups of typical Creodonts that 
had developed a more or less perfect sectorial dentition. A con- 
venient distinction of these families may be made upon the 
enlargement of a special molar in the lower jaw; it is as follows: 


1. Third lower molar enlarged,—HyANODONTID&. Includes the genera 
Paleosinopa, Sinopa, Proviverra, Cynohyenodon, Pterodon, Hyenodon. 
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2. Second lower molar enlarged,—OXY ANID. Includes the genera Oxyena, 
Patriofelis, Oxyenodon. 

3. First lower molar enlarged,—PAL@ONICTID®. Includes the genera 
Paleontctis, Amblyctonus, Atlurotherium. 


Oxyena lupina Cope. 


By a fortunate circumstance I am now enabled to give a rather 
full account of the skeleton of this species, which has hitherto 
been only imperfectly known. At the time of my first trip into 
the Big Horn Basin in 1880 the country was a wild, uninhabited . 
region, save for the occasional visits of roving bands of hostile 
Indians, and any explorations there by a small party were at-, 
tended by no small amount of risk to one’s personal safety. In 
fact, I was advised by the commander of Fort Washakie, at that 
time the base of our operations, that the trip was a hazardous 
one, and that he would not undertake to answer for our safe con- 
duct. We went through, however, without serious inconvenience, 
but at the same time the collecting was not as thoroughly done 
as it probably would have been under less trying circumstances, 

On this expedition, among other things, I secured a part of the 
skeleton of this species, which was erroneously referred to Cope’s 
somewhat larger but closely allied species O. forcipita, in his 
volume “Tertiary Vertebrata.’ In 1891, I conducted another 
expedition into this same region for the American Museum, 
at which time, through a general settlement. of the country, the 
former more hazardous conditions had been entirely removed and 
undertakings of this sort were not accompanied by the same 
risks of violence at the hands of savage Indians as formerly pre- 
vailed. Our knowledge of methods of collecting had, moreover, 
materially increased, and while the actual number of specimens 
secured was perhaps less, yet a somewhat greater success attended 
our efforts, especially in securing those parts which had already 
been washed out of the matrix in which they had been originally 
imbedded. In this category comes the present specimen, a por- 
tion of which had been collected by the expedition of 1880, and 
the remainder by the expedition of 1891. 

During this latter expedition, a new method was employed for 
securing the missing parts which had been washed out and cov- 
ered up again by the accumulating debris. Wherever possible 
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the loose dirt containing the fragments was gathered up and trans- 
ferred to the nearest stream where it was washed out after the 
manner of the placer miner. In this way, wherever conditions 
were favorable, all the fragments were recovered, but in the case 
of the present skeleton, after every possible exertion, a large 
number of pieces necessary to complete the skeleton remained 
missing. When the Cope collection was purchased by the 
Museum and the two collections were brought together it was 
accidentally discovered by Dr. Matthew that the specimen of the 
Cope collection furnished the missing parts of one and the same 
individual of the Museum specimen collected in 1891 ; in this 
way an unusually complete skeleton for an Eocene fossil results 
and furnishes all the more important characters. 

Skull.—All the details of the form of the skull cannot be 
accurately made out owing to the great amount of crushing and 
fracture which the specimen had sustained during the process of 


Fig. 1. Oxyena lupina Cope, Skull and jaws, % natural size. No. 107. 


fossilization ; but enough is preserved in an uninjured condition 
to indicate that the facial portion was very short and broad in 
proportion to the total length of the cranium. ‘That part of the 
skull posterior to the orbits is proportionately much elongated 
and, owing to the small size of the brain-case, it appears to be 
unusually so. The sagittal crest is prominent and extended well 
forward ; the zygomatic arches are wide and heavy, and the 
glenoid cavity has a distinct pre- and post-glenoid process. The 
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mastoid is prominent, and the paroccipital process has a more or 
less backward direction. The foramina of the base of the skull 
cannot be determined, but it appears probable that there was 
a distinct post-glenoid present. 

The dentition, the formula of which is I. 3, C. 4+, Pm. 4, M. %, 
_ has been quite fully described and requires but a brief mention. 
It appears from the very perfect lower jaws that there were ¢hree 
incisors present upon each side, although this is not entirely 
demonstrable. In the upper jaw, the outer incisors are much 
larger than the two inner pairs, which are subequal. The canines 
are long and pointed, being slightly compressed at the base. The 
first premolar is small, single-rooted, and has a simple crown. 
The second is two-rooted and has a prominent posterior heel. 
The third is three-rooted with two external and one internal 
cusp. The fourth premolar, while possessing all the elements of 


G- 2 


Fig. 2. Oxyena lupina Cope. Upper and lower teeth, 34 natural size. No. 107. 


the superior sectorial of the typical Carnivora does not form 
a very perfect shear between the rudimental blade and that of the 
inferior first molar. The great shearing function was transferred 
to the first molar above and the second molar. below; the first 
superior molar is curiously modified, in that the two original 
external cusps are placed very close together, and a large post- 
ero-external cusp added, which, in conjunction with the true 
postero-external cusp, form a very effective blade, the internal 
cusp being small. This is, at least, the interpretation which has 
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been placed upon the structure of this tooth, and the evidence in 
favor of such a view is found in the gradual assumption of a 
similar if not identical structure seen in //yenodon from the more 
generalized pattern of the tooth exhibited by Sznofa. The last 
molar is transverse, and its crown consists of a single external 
cusp, with a great extension of the antero-external angle, together 
with a low, smaller internal cusp. 

In the lower jaw the first premolar is small, the succeeding 
teeth gradually increasing in size to the last molar. Premolars 
two, three, and four have prominent heels, and the fourth has a 
small anterior basal cusp in addition. The molars have the 
typical sectorial pattern, with elevated trigon and a low, relatively 
small, basin-shaped heel. The internal cusp and heel are reduced 
in the last molar, foreshadowing its almost complete loss in 

Patriofelis. , 
_ Vertebre. —The usual seven cervicals are present which, so far 
as the imperfect state of their preservation will permit one to 
judge, resemble closely those of Patriofelis. The atlas has rather 
wide,-roomy cotyles for articulation with the occipital condyles 
and the transverse processes are perforated at the base quite as 
in Patriofelis and the modern Cats. The axis has a peg-like 
odontoid, a prominent inferior tubercle on the inferior posterior 
surface of the centrum, and distinct transverse processes, which 
are perforated at the base for the passage of the vertebral artery, 

The spine is not preserved. The remaining cervicals have 
rather flattened centra and resemble those of Patriofelis. 

The dorso-lumbar formula is 20, of which 13 are dorsals and 7 
are lumbars. They increase in size gradually from before back- 
wards, the posterior lumbars being the largest. The lumbar 
articulations are not so complex as those of Patriofelis, the convex 
postzygapophyses fitting into concave prezygapophyses with no 
evidence of the double, concavo-convex arrangement of certain 
of the other Creodonts. There are distinct anapophyses, but no 
metapophyses appear to have been developed, The sacrum is 
not preserved. Of the caudals enough are preserved to indicate 
that there was a long and powerful tail. The vertebre resemble 
those of Patriofelis in all their details of structure. 

Fore Limb.—Very little of the scapula is preserved, only the 
proximal portion of both bones being present. The glenoid cavity 
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has an oval form; the coracoid is prominent, and the relatively 
strong spine arises a short distance behind the glenoid border. 
There is evidence of a well developed acromion and metacromion, 
about as in Patriofelis. The humerus, like that of many of the 
Creodonts, has a powerful deltoid crest which occupies somewhat 
more than one half the entire length of the shaft. The head is 
pyriform, the tuberosities well developed, and the bicipital groove 
is deep. Distally the bone is broad, as in many of the modern 
Carnivores, especially the felines. There is a very prominent 
internal condyle; an entepicondylar foramen, and a somewhat 
reduced supinator ridge. The articular surface is very much as — 
in the Cats. The ulna has a very prominent incurved olecranon, 
the shaft is straight, and the two distal articular facets are well 
separated as in the Cats. The head of the radius presents’an 
oval outline with an unusually prominent tubercle. The lower 
end of thesshaft is triangular in cross-section, and the scapho- ~ 
lunar facet is concave. The fore foot has already been fully 
described,’ and there is little-of importance to add. The foot is 
relatively broad and spreading as in Patriofelis; the scaphoid, 
lunar, and centrale are free; the first phalanx of the thumb is 
relatively large, and all the claws are deeply fissured with the 
possible exception of the fifth. There is reason to believe that 
the habitual position of the foot was digitigrade, but there is no 
evidence of any retractility of the claws. 

Hind Limb.—The pelvis is not very well preserved but enough 
is present to indicate that it was very similar to that of Patrio- 
felis. The femur has a well-rounded head, a nearly straight 
shaft, and a small though distinct third trochanter. ‘The tibia 
equals the humerus in length and has a slightly curved shaft ; 
the cnemial crest 1s prominent, the internal malléolus is unusually 
thick and heavy, and the distal trochlea is directed obliquely 
inwards and is little excavated. The fibula is complete and 
comparatively little reduced. ‘The hind foot is more slender 
than the fore foot. The tibial facet of the astragalus is but 
slightly grooved ; the astragalar foramen is distinct, and the head 
of the bone is flattened from before backward, rounded and 
oblique ; it articulates with both cuboid and navicular. The 


1‘ Fossil Mammals of the Wasatch and Wind River Beds.’ Bull. Amer. Mus. Nat. Hist., 
Vol. LV, 1892, p. 108. 
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three cuneiforms have about the same relationship and arrange- 
ment as in the modern Cats. Of the metapodials there is a dis- 
tinct interlocking, although the degree is much less than in the 
Felide. The third is the longest but the second is slightly the 
heaviest of the series. As in the fore foot, the claws are fissured 
and non-retractile. 


Oxyznodon dysodus, gen. et sp. nov. 


This genus is founded upon an unusually perfect half of a skull 
from the Uinta Eocene, collected by the writer in 1896. It indi-: 
cates an animal of the size of a Gray Fox and is, therefore, if 
properly réferred to the Oxyenide, the smallest member known. 
The dental formula is the same as that of Oxyena, viz. : I. 3, C. 
}, Pm. 4, M. §, and the last superior molar is, moreover, trans- 
verse. The chief distinctions between the two are seen in the 
form of the skull and the character of the premolars, as well as the 
great enlargement of the symphysis in the Uinta genus. In 
Oxyenodon all the lower premolars are simple and have only rudi- 
mental posterior heels, whereas in Oxyena the heels of the 


= \ 
t SS SS 
yp 


y f : \ Wes 


Zo! yp; ff 
Sj MI 
Z eee /|)//) 


Fig. 3. Oxyenodon dysodus. Skull and jaw %th natural size. Type specimen, No. 2515. 


second, third, and fourth are large, and form important elements 
of the crown. In Oxyenodon the third superior premolar has no 
internal cusp, while in Oxyena a well developed inner cusp is 
present. ‘The heel of the last lower, as well as the internal cusp 
of the trigon, are more reduced in the Uinta genus than in 
Oxyena. In Oxyenodon the mandibular symphysis is enlarged 
-and extends back under the third premolar, the lower jaw being 
relatively shallow and thick, while in Oxyena the mandibular 
[ Fune, 1899] 10 
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symphysis is of much less extent and the jaw is deeper. The 
facial portion of the skull in Oxyenodon is longer. . 

I have suggested’ that this family has some affinities with the 
Seals.. The skull Oxyenodon strengthens this view in certain 
particulars. The most important resemblances to the Sea Lion 
are seen in (1) the great postorbital construction of the skull ; 
(2) the pressure of a distinct lachrymal tubercle ; (3) the ex- 
clusion of the frontal from any share in the anterior boundary 
of the orbit ; (4) early union of lachrymal with maxillary; (5) 
forward extension of sagittal crest; (6) absence of anterior 
process of frontal between nasal and maxillary, and (7) an 
elongated mandibular symphysis. While the skull is not strik- 
ingly seal-like in its general appearance yet when we know the 
immediate ancestors of such a form as the Sea Lion it will not be 
surprising if it is found to connect with such a form as 
Oxycenodon. | 


FamMity MESONYCHID-. 


The Mesonychide undoubtedly represent a distinct line of 
the primitive Carnivora whose later representatives came to be 
characterized by elongated and specialized limbs for a running 
habit, as well as by a peculiar reduction and simplification of cer- 
tain cusps of the molar teeth. Somewhat contrary to the generally 
accepted arrangement of this group, I unite with them the so- 
called Triisodontidz as a well marked subfamily. This latter 
series is the older and displays the same tendency towards the 
peculiar reduction and rounded, conical form of the cusps of the 
molars as is seen in the Déssacus-Pachyena-Mesonyx line. The 
differences between the subfamilies are not great and, as observed 
by Matthew,’ consist in the deep, heavy jaws with powerful sym- 
physis, and the much wider, more distinctively tubercular charac- 
ter of the molars in the Tritsodontide. 

The single genus Zrzzsodon, with three species, comes from the 
Puerco and is succeeded in the Torrejon by the two genera 
Sarcothraustes and Gontacodon. Matthew has pointed out that 
Sarcothraustes antiqguus is without doubt the direct descendant of 
Tritsodon and in this opinion I entirely agree. As noted by this 
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author, the same cusp reduction and simplification is observed 
in this succession as occurs in the D¢zssacus-Pachyena-Mesonyx 
series. fT eee 

The second subfamily, Mesonychinz, so far as at present 
known, finds its oldest representatives in the Torrejon beds in the 
single genus Dz¢ssacus, with two well marked species. It is, in- 
deed, very doubtful, if not impossible, that any of the known 
species of Zriisodon can be placed ancestral to the present genus, 
although it is not at all improbable that some slender jawed type 
in the Puerco having the cusp pattern of Zvrizsodon will be found 
to have commenced an early modification of the teeth terminating 
in Dissacus. The evidence for the view that the inferior molar 
pattern in this genus is a degenerative one, is found in the fact 
that in the succeeding Wasatch Pachyena the postero-internal 
cusp of the trigon is still more reduced than it is in D*rssacus, 
while in the Bridger Mesonyx it exists as the merest vestige, 
the cusps of all the molars at the same time assuming a very 
rounded and characteristic conical form. 


Pachyzna intermedia, sp. nov. 


It has been shown by Osborne and Earle? that neither of the 
known species of Pachyena ( gigantea and osstfraga) can stand . 
directly in the line of descent leading to Mesonyx on account 
of the greater reduction of the last upper molar in the two species 
of Dissacus (navajovius and saurognathus) than in Pachyena. 
Scott has shown’ that AZesonyx has only two superior true molars, 
so that any species of Pachyena which exhibits a less reduction of 
the last upper teeth than Dzssacus cannot be placed ancestral 
to Mesonyx. Fortunately the collections of the Museum contain 
a specimen of a Pachyena from the Big Horn, obtained by the 
expedition of 1896, which shows, proportionately, as great or a 
little greater reduction of the last upper molar than D¢ssacus 
navajovius. ‘The specimen consists of the last two upper molars 
and bears the Museum number 2854. ‘The teeth in question are 
somewhat smaller than the corresponding ones in P. ossifraga 
_ and exhibit a considerably greater reduction of the last molar in 
comparison with the tooth in advance than in this species. It 


1 ‘Fossil Mammals of the Puerco,’ Bull. Amer. Mus, Nat. Hist., Vol. VII, March, 1805, p. 39. 
2 ‘Some New and Little Known Creodonts,’ Jour. Philad. Acad. Nat. Sci., 1886, Vol. I. 
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may be that the specimen represents only a smaller variety of P. 
ossifraga and is not entitled to a specific rank, but in view of the 
fact that it furnishes just thé character which, upon general 
grounds, one would be led to anticipate, I have thought fit to 
give it the above name. | 

This virtually completes the series ae the Dzssacus-Pachyena 
Mesonyx phylum and establishes a closely connected specific | 
descent reaching in time from the Torrejon to the White River 
without any important break. The Wind River representative of 
this series, however, yet remains to be discovered, but in accord- 
ance with what we already know its characters can be most 
accurately predicted. 


EXPLANATION. OF PLATE Vii. 


Oxyena lupina, Cope. Skeleton, Y%th natural size. No. 107, Am. Mus. Coll. 
The specimen described and figured as ‘‘ No, 2”’ by Prof. Cope in ‘ Ter- 
tiary Vertebrata of the West,’ (p. 319, pl. xxive, figs. 12- 15, and pl. xxivd, 
figs. I-18) is a part of this individual. 
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OXYAINA LUPINA Cope. 


One-sixth natural size. 


Article VIII.—SYNOPSIS OF THE SPECIES OF MELIT- 
TIA OF AMERICA, NORTH OF MEXICO, WITH 
DESCRIPTION OF A NEW SPECIES. 


By WILLIAM BEUTENMULLER. 


All the species of JZe/¢##a mentioned in the following paper are 
in the collection of the Museum, including the types of JZ. gloriosa 
(female), JZ. snowit (male), and AZ. magnifica (female). 

The latter is by far the most brilliant species of the genus, and 
it seems strange that an insect so well marked should not have 
been described before. | 

Snow is represented in the collection by a single male, and 
more material is very much needed to give a perfect description 
of the species. Of JAZ. grandis and M. gloriosa we possess a pair 
of each species, and more specimens are also wanted of these 
species. JZ. satyriniformis we have in numbers from New York, 
and one example from Buenos Ayres, S. A. 


Melittia Wuvdner. 


Head large, tongue rather long ; antennz dilated before the tip, with fascicles 
of cilia in the male, simple in the female; palpi erect, second joint slightly 
hairy. Fore wing as in Sciapéeron in shape and venation. Hind wing with 
vein 3 given off before the end of the cell; vein 6 present. Hind tibia and 
tarsus clothed with thick long hair. Body robust ; abdomen tapering ; anal 
tuft slight. 

Synopsis of Spectes. 
SMALL SPECIES (24-34 mm.) : 

Fore wings metallic green, . 

Abdomen red, with row of black spots............... satyrini forms. 

Fore wings light gray brown. 

Abdomen brown along the back, pale orange along the sides. .szow??, 
LARGE SPECIES (38-45 mm.): 

Hind wings orange in female. } 
Abdomen with two segments yellow above, white beneath, eZoriosa. 
Abdomen metallic steel blue. . 

Fore wings steel blue and orange. (:) i/cccves osc eas magnifica, 

Hind wings transparent in both sexes. 


Abdomen brown above, pale orange beneath............... grandis. 


Melittia satyriniformis Widuer. 


Mehittia satyriniformis HOBNER, Zutrage Exot. Schmett. Vol. III, 1825, 
OP gy Lo 

igeria cucurbite HARRIS, New England Farmer, Vol. VIII, 1828, p. 33. 

Trochilium ceto WESTWOOD, Orient. Cab. Ent. 1848, pl. 30, fig. 6. 

Melittia amena Hy. EpDwArps, Papilio, Vol. II, 1882, p. 53. 
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Head metallic green on top; face white ; palpi pale orange, whitish at base ; 
antennz green black. Thorax metallic olive green ; sometimes green brown. 
Legs orange ; tarsi black, banded with white. Hind legs clothed with long 
orange red hairs outside and with long black hairs inside. Abdomen above 
orange red, with a row of small black spots along the back; hind edges of 
segments very narrowly banded with metallic green; basal segment green 
black above and below. Underside orange. Fore wings dark metallic green, 
with the fringes brownish black; under similar to the above. Hind wings 
transparent in both male and female, opalescent in certain light ; veins black, 
fringes brown. | 

Expanse, 24-34 mm. 

Flabitat: Canada, United States, Central and South America. 


Melittia snowii 7). Zdwards. 
Melittia snowit HY. EDWARDS, Papilio, Vol. II, 1882, p. §3. 


Head and thorax gray brown; palpi whitish. Abdomen pale orange along 
the sides, light brown along the back, and pale grayish brown beneath. Fore 
wings pale gray brown without any metallic lustre. Hind wings transparent, 
fringes gray brown. Anterior pairs of legs whitish, mixed with light brown 
hairs ; anterior coxe white. Hind legs whitish outside ; tibia orange inside ; 
tarsi black inside. 

Expanse, 24 mm. 

fTabitat » Kansas (Douglass Co., gooo feet). 


Allied to MZ. cucurbite. ‘The fore wings are pale gray brown 
without any metallic lustre. The species was described from two 
males, and these are, as far as we are aware, the only specimens 
known to exist in collections. 


Melittia gloriosa Wy. Zdwards. 


Melittia gloriosa Hy. Epwarps, Bull. Brooklyn Ent. Soc. Vol. III, 1880, 
pi 71: 

Head grayish brown on top; face white; palpi white outside; yellowish 
above and inside. ‘Thorax gray brown or olivaceous, edged with orange pos- 
teriorly. Antenne strongly biciliate, brownish, orange towards the tip. 
Anterior pair of legs whitish, tibiz black; posterior legs with long orange 
hairs inside ; black outside, with a straw yellow streak at base of tibize. 

Abdomen, with top of the first, second, and fourth segments, gray brown ; 
third and fifth segments yellow ; sides orange; last two segments gray brown 
with a decided metallic, light blue reflection. Underside white. Fore wings 
gray brown or olive green, with brown black fringes edged with light orange ; 
underside bright orange, costal edge yellow, fringes same as above. Hind 
wings of female bright orange above and below, fringes brown black, orange 
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along inner margin. Hind wings of male transparent, with veins and inner 
margin orange. | 
Expanse, male, 40-45 mm.; female, 40-58 mm. 
Flabitat - Arizona and Southern California. 


Melittia grandis Strecker. 


Trochilium grande StRECKER, Can. Ent, Vol. XIII, 1881, p. 156. 
Melittia beckert Druce, Ann. and Mag. Nat. Hist. (6) Vol. IX, 1892, p. 276; 
Biologia Cent.-Am. Vol. II, Het. 1896, p. 325, pl. Ixix, fig. 18. 


Head and thorax olive gray brown; palpi yellow. Legs yellow, tarsi ringed 
with black. Hind legs with long orange hairs inside, and black on top from 
about the middle of the tibize to nearly the tip of the tarsi; underside of hind 
legs white, spurs black. Abdomen brown along the back, sides orange, and 
underside pale orange. Fore wing green brown above, yellowish beneath, 
green brown at apex. Hind wings transparent in both sexes, veins marked 
with dirty orange ; fringes green brown, marginal line blackish. 

Expanse, male, 35 mm.; female, 45 mm. 

Flabitat : Arizona, Texas, and Mexico. 


Closely allied to JZ. gloriosa, but differs from this species in 
color of the abdomen, and by having the hind wings transparent 
in both sexes. The pectinations of the antennz are also shorter 
than in gloriosa. The insect described by Mr. Druce as JZ. beckeri 
is without doubt the same as grandis. Both description and figure 
agree with the specimen of grandis before me. 


Melittia magnifica, sp. nov. 


Head blue black ; palpi orange, with the extreme tip black. Thorax steel 
blue, tipped with orange on each side posteriorly. Antenne blue black, ferru- 
ginous towards the tip beneath. Abdomen metallic steel blue black above and 
below. Two pairs of anterior legs steel] blue black (hind pair wanting). Fore 
wings bright steel blue black, with the inner part broadly ight orange. The 
light part covers more than half the width of the wings to a little beyond the 
middle, where it curves downward to a point touching the hind angle. Fringes 
light orange. Hind wings deep orange above and below. Fore wings beneath 
orange, outer fourth black ; fringes orange. 

Expanse, 42 mm. 

Habitat: Austin, Texas. 


Described from one female, collected by Mr. Joseph Mattes. 
It is the most beautiful and brilliant species of the genus. The 


hind legs unfortunately are wanting, but these are probably 
entirely steel blue, or are mixed with orange. 
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Article IX.—DESCRIPTIONS OF FIVE APPARENTLY 
NEW BIRDS FROM VENEZUELA. 


By Frank M. CHAPMAN. 
{ 

The American Museum has recently received from Mr. F. W. 
Urich of Port-of-Spain, Trinidad, a small collection of birds 
made by himin Venezuela, about ninety miles from Cumana in the 
mountains near San Antonio, at an altitude of from 2000 to 
4000 feet, at Campo Allegre and Caripe. | 

The collection contains only thirty-seven species, of which no 
less than seven were previously unrepresented in the Museum’s 
collection, and five of these appear to have been undescribed, a 
fact which suggests that we have as yet only a superficial 
knowledge of the birds of this region. 


Setophaga verticalis pallidiventris, subsp. nov. 


Char. Subsp.—Similar to Setophaga verticahs but somewhat smaller, with a 
smaller bill and the yellow of the under parts decidedly paler. 

Description of Type.—(No. 70341, Coll. Am. Mus. Nat. Hist., Quebrada 
Seca, Venezuela, December 2, 1898. Collected by F. W. Urich. Collector’s 
No. 50.)—Crown chestnut, rest of the upper parts, sides of the head, and 
the throat slate color, centre of the throat more blackish ; wings black, the 
outer quills slightly margined with gray, the under surface and under coverts 
whitish ; tail black, the two outer feathers with about the terminal half white, the 
third outer feather white for the terminal third ; under parts, except throat, 
lemon-yellow. Wing, 2.42 ; tail, 2.56 ; exposed culmen, .33 inches. 


Of this new race Mr. Urich sends five specimens. ‘They 
show little variation in color, the amount of white on the third 
rectrix being the only variable character. From four specimens 
of verticalis from Bogota and Ecuador they can be at once dlis- 
tinguished by the decidedly paler color of the yellow under 
surface. 


Chlorospingus (Hemispingus) canipileus, sp. nov. 


Char. Sp.—Most nearly related to Chlorospingus superciliaris (Lafr.) and C. 
veyt Berl., but differing from the former in the extension of the gray crown, and 
from the latter in the presence of a white ante-orbital stripe and in other 
particulars. 

Description of Type.—'No. 57391, Coll. Am. Mus. Nat. Hist., Los Pal- 
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males, Venezuela, December 3, 1898. Collected by F. W. Urich. Coilector’s. 
No. 26.)—Crown, nape, and sides of the head, including the auriculars, bluish 
_ gray ; chin, some of the feathers about the base of the sides of the bill, and a line 
from above the anterior border of the eye to the nostril white ; back, rump, and 
exposed portions of the wings and tail bright olive-green ; under parts, except 
chin, rich yellow, more greenish Jaterally. Wing, 2.52; tail, 2.42; exposed 
culmen, .48 ; depth of bill at nostril, .og inches. 

This species is based on a single well-plumaged, well-prepared, 
but, unfortunately, unsexed skin. Its nearest relationships are 
obviously with C. superciliaris and C. rey ; in fact, it appears to 
be intermediate between the two,-though the region whence it 
comes prohibits the idea of considering it as a true connectant. 

I have three Bogota examples of C. superciliaris, a species 
which appears to be restricted to Colombia, my three Ecuador 
specimens being referable to miyrifrons Lawr. C.cantpileus differs. 
from them in the restriction of the white superciliary line to the 
ante-orbital region, in its white chin, in the deeper shade of the 
gray of the head and its extension over the entire crown, nape, and 
sides of the head, in the greater intensity of the olive-green of the 
upper parts and yellow of the under parts, and in its slightly 
smaller size, 

From C. rey7,' which is known only from Berlepsch’s type from 
Merida, Venezuela, canipileus differs in the possession of a white 
ante-orbital streak and white chin, and, apparently, in the greater 
extension of the gray of the crown on the sides of the head. In 
canipileus this gray includes the auriculars and reaches the sides 
of the throat ; in rey¢ a broad olivaceous stripe is stated to begin 
at the upper edge of the eye, and, including the upper edge of 
the auriculars, to join the olive-green of the back, while the rest 
of the sides of the head are described as yellow. 


Mecocerculus nigriceps, sp. nov. 


Char. Sp.—Similar to Mecocerculus leucophrys but crown blackish and back 
dark olive-green ; superciliary line less distinct. 

Description of 7ype.—(No. 70381, Coll. Am. Mus. Nat. Hist., male, Las. 
Palmales, Venezuela, December 7, 1898. Collected by F. W. Urich. Collec- 
tor’s No. 49.)—Whole top of head to upper margin of the auriculars blackish 
fuscous ; an indistinct superciliary line ; back dark olive-green, with brownish 
tinge ; wings blackish, the greater and lesser coverts broadly tipped with buffy 


1 Chlorospingus reyt Berlepsch, Ibis, 1885, 288. 
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white, the secondaries externally margined with a deeper shade of the same 
color ; tail fuscous, externally margined with the color of the back ; throat and 
upper breast grayish white, passing into pale yellowish on the abdomen. Wing, 
2.10; tail, 2.10; exposed culmen, .40 inches. 


The single specimen on which this new species is based differs 
markedly from its nearest known ally, AZ. leucophrys, from which 
it appears to be specifically distinct. 


Mecocerculus urichi, sp. nov. 


Char. Sp.—Most nearly related to Mecocerculus consobrinus (Berl.) but 
upper parts bright yellow green, head without ‘‘ dark ashy or blackish,” ! 
primaries without rusty yellowish, wings and tail shorter, etc. 

Description of Type.—(No. 70384, Coll. Am. Mus. Nat. Hist., female, 
Quebrada Seca, Venezuela, November 26, 1898. Collected by F. W. Urich. 
Collector's No. 7.)—Upper parts bright yellowish olive-green, slightly duller 
on the forehead; lores whitish, auriculars greenish yellow; wings blackish, all the 
quills, except the outer primary, margined externally with greenish yellow, this 
margin widening on the inner secondaries, and extending to include the tip of 
the feather where the color is whiter; greater and lesser wing-coverts broadly 
tipped with yellowish white; under wing-coverts and bend of the wing lemon- 
yellow ; inner margin of the quills whitish, increasing in width on the second- 
aries; tail fuscous, margined externally with the color of the back; under parts 
bright lemon-yellow, somewhat whiter on the throat and greener on the sides of 
the breast. Wing, 2.30 ; tail, 2.20 ; exposed culmen, .32; height of bill at base, 
.15 inches. 


The collection contains but one specimen of this interesting 
bird which evidently finds its closest relationships with Afecocercu- 
lus consobrinus described by Berlepsch from a single Bogota speci- 
men. The differences separating the two birds, however, are 
apparently too numerous and important to leave any doubt of 
their specific distinctness. Aside from its smaller size, AZ. urtchi 
is evidently a much greener bird, the back being bright olive-green 
instead of “‘ dark”’ olive-green, the wings and their coverts being 
margined with yellowish instead of olive-green or rusty, and the 
crown lacks the “dark ashy or blackish color” ascribed by 
Berlepsch to consobrinus. ‘The two birds, however, are evidently 
nearly related and in my opinion should be referred to a new 
genus distinguished from Aecocerculus by its more compressed 
bill and more convex culmen, resembling, in this respect, 
Tyranniscus rather than A7ecocerculus. 
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1 Cf. Berlepsch, Orig. descr., Ibis, 1885, 289. 
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It gives me pleasure to name this species for its collector, Mr. 
¥. W. Urich, who, as the honorary secretary of the Trinidad 
Naturalists’ Field Club, has done so much to further the interests 
of science in that island. 


Synallaxis striatipectus, sp. nov. 


Char, Sp.—-Similar to Syaallaxts terrestris Jardine but breast and abdomen 
heavily streaked, | 

Description of Type.—(No. 70393, Coll. Am. Mus. Nat. Hist., female, Que- 
brada Seca, Venezuela, November 28, 1898. Collected by F. W. Urich. Col- 
lector’s No. 19.)—-Upper parts mummy-brown,! wing-coverts and exposed 
portion of quills chestnut-rufous, tail much darker than the back ; throat white, 
the feathers laterally margined with black ; breast and abdomen to the 
crissum heavily streaked with black and russet, paler posteriorly ; flanks bistre, 
unstreaked. Wing, 2.22; tail, 2.70; exposed culmen, .50 inches. 


This is an interesting addition to the group of birds composed 
of Synallaxis terrestris Jardine from Tobago, S. carri Chapm. 
from Trinidad, and S. /emosticta Scl. from Colombia. Of these 
three specyes it is, perhaps, most nearly related to carrz, repre- 
senting in amore marked degree the characters which distinguish 
carrt from ¢errestris. In a measure it stands between carrz and 
lemosticta, but whereas the streakings on the under surface of that 
bird are more or less obscure, in s¢riatipectus they are well defined ; 
furthermore, in coloration /emosticta 1s much more rufous 
throughout. In fact, in color stréat/pectus most nearly resembles 
racrt, from which, however, it differs widely in the conspicuous 
striations of the under surface. 


1 Cf. Ridgway’s ‘ Nomenclature of Colors.’ 


Article X.—ON SOME SPECIES OF NORTH AMERICAN 
LEPIDOPTERA, 


By WiLL1AM BEUTENMULLER. 


The present paper contains a redescription of Vofolophus 
(Orgyia) inornatus and its larva, which were imperfectly described 
by*me in Psyche, Vel, V; 1890, ‘:p. g00.. It also contams a’ syn- 
opsis of the genus Zrochilium and notes on Sanninotdea exitiosa 
with description of a new female variety. I am under obligation 
to Mr. Samuel Henshaw for the loan of all of Harris’s types 
of Sesiide, and to Dr. G. H. Hudson for a pair of Zrochilium 
ttbhiale, and also to Mr. M. V. Slingerland, for specimens of Saz?- 
noidea extttosa var. edwardsiz. 


Notolophus inornatus (Zevwzen.). 


Orgyia tnornata BEUTENMULLER, Psyche, Vol. V, 1890, p. 300; Journ. 
N.Y, Ent. Soe:,: Vol, 11, 1894, pe. 30:3) DY¥AR, Pavone. Vol. Vi, 1307. 
p. 420. 

Notolophus inornatus Kirby, Cat. Lepid. Het., Vol. I, 1892. 


Male,—QHead and thorax smoky brown ; abdomen somewhat paler. Thorax 
with a bunch of submetallic black, raised scales at the posterior end and a 
similar bunch on the second abdominal segment. Fore wings smoky brown 
with a wavy scolloped line across the basal third and one across the outer third, 
which bends inward before it reaches the inner margin. The space between 
these lines is mixed with dull ochreous and is grayish at the costal area, includ- 
ing the reniform mark, which is outlined with black. Beyond the outer curved 
line the wing is dull ochreous with a row of black spots. Terminal line black, 
edged with gray inwardly. Fringes smoky brown. Hind wings uniform 
smoky brown. Underside of all wings dirty ochreous brown with a broad 
smoky black transverse band across the apical third; fore wings smoky black 
at base. Expanse, 23-29 mm. 


Fremale,—Wingless, dirty whitish above and below. Length 16 mm. ; width 
7mm. 


Fuli-grown Larva,—Head coral red. Body silvery gray, with a bunch of 
white hairs on each of the fourth to seventh segments inclusive ; pencils on first 
segment black as is also the one on the eleventh segment. Other hairs on body 
white. Along the back isa broad black stripe, broken by the bunches of hairs. 
Warts orange. Underside dirty white. Length, 30-35 mm. 


food-plants.—Laive oak, cypress, and possibly other plants. 
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Cocoon.—Oval, dirty whitish, and mixed with hairs of the larva. Length r5— 
25mm. The egg mass covers the upper surface of the cocoon and is mixed 
with hairs of the female. 


Habitat. —Indian River and Anastasia Island, Florida (opposite St. 
Augustine), 


Allied to WV. leucostigma, but differs from it by having ochreous 
shades on the fore wings, and by the absence of the white spot. 
The egg mass is similar to that of definitus, and it is not covered 
with a white frothy substance as in J/eucostigma. Most of the 
larvee were silvery gray, though a few of the females were dirty 
yellow. 7 

The species was described from a single worn male and was. 
considered by Dr. Dyar to be a synonym of J/eucostigma. It 
is, however, a distinct species allied to, if not identical with, 
O,. falcata (Schaus,; Journ. N. Y.. Ent. Soc., Vol. IV, 1896, p. 
153) from Jalapa, Mexico. The figure (Biologia Cent.-Am., 
Vol. II, Het., pl. 79, fig. 7) of falcata very closely resembles z- 
ornatus and the two may prove identical after a comparison 
of the types. During a short trip to St. Augustine last April, 
I was fortunate enough to find near the light-house on Anastasia. 
Island, a number of larvee of zzornatus from which I bred three 
males and a number of females. 


Trochilium Scofolz. 


Antenne of male pectinated, simple in the female; rather short and. thick. 
Palpi upturned, reaching the top of the head, basal joint hairy. Middle and 
hind tibiz slightly hairy. Abdomen robust, cylindrical, rounded at apex. 
Fore wings with 11 veins ; 7-8 stalked. Hind wings with veins 3-4 from angle 
of cell ; discocellulars very oblique. Type, 7°. apzforme Linn. 


Synopsis of Spectes. 


Thorax with a yellow line on the patagia. 


PUPOOMIE MATLOER BNET VEHOW SOL aa ee. elee wdesl bg elecanbeyin eee bs tibtale. 
Abdomen entirely yellow, except the first two segments........ pactficum. 
Thorax with a large yellow spot on each side anteriorly..............apiforme. 


Trochilium apiforme (Zzuz.). 


Head lemon-yellow, face brown ; antennz black above, ferruginous beneath ; 
palpi yellow. Legs yellow, femora washed with brown. Thorax smoky brown 
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with a large yellow spot on each side in front and two similar spots behind. 
Spots sometimes more or less united by a yellow shade along the patagia. 
Abdomen with broad yellow bands, sometimes the second and fourth segments 
entirely brown. Last two segments entirely yellow. Wings transparent with 
narrow light brown borders and discal mark on the fore wings. Expanse, 
male, 30-35 mm. ; female, 4o-45 mm. 

/fabitat,— Europe, Siberia, United States westward to Nevada. 


Trochilium tibiale Harris. 


Head yellow, face dark brown; palpi yellow with a tuft of brown hairs at 
the base, especially so in the male; antenne black. Thorax dark brown-black 
with a very narrow yellow line on the inner edge of the patagia. On each side 
of the anterior part of the thorax is a curved yellow line, beginning at the base 
of the wing and meeting at an angle with the line on the patagia. On the 
posterior part of thorax are two large yellow spots, which are less distinct in 
the male, as are also the lines. Abdomen with a narrow yellow band at the 
anterior edge of the second segment and a broader one on the third, fifth, and 
sixth segments ; the latter two bands are half as broad as the segment ; last 
segment yellow, brown at tip. In the male the rings on the last four segments. 
are much narrower. Underside with a band to each segment. Legs yellow, 
washed with brown. In the female there is an oblique yellow line at the hind 
part of the thorax, beneath, connecting with the line at the base of the fore 
wings. Wings transparent, narrowly bordered with brown and a’ transverse 
mark of the same color at the end of the cell. Expanse, male, 32 mm. ; 
female, 38 mm. : 

Ffabitat.— Eastern Canada and New York to Vancouver Island. 


Trochilium pacificum Ay. Adw. 


Head and palpi yellow ; face brown; antennz black on top, rufous beneath. 
Thorax brown with a narrow yellow line on each patagium, connecting in front 
at an angle with a curved line which runs to the base of the wing; posterior 
part of thorax edged with yellow. First and second segments of abdomen 
black, with a very narrow yellow ring on the anterior edge of the second ; re- 
maining segments wholly lemon-yellow, above and_ below. Legs yellow. 
Wings transparent with narrow brown borders. Expanse, male, 20-25 mm. ; 
female, 35-40 nm. 

Hlabitat,—California, Nevada, Montana, and Washington. 


Sanninoidea Aeuten. 


Sanninoidea BEUTENMULLER, Bull. Am. Mus. Nat. Hist., Vol. VIII, 1896, p. 
126, ; 
Palpi scarcely upturned, loosely scaled on first and second joints; third 
joint with appressed scales. First joint very short ; second joint three times. 
as long as the first ; third joint much thinner than the second, and about one- 
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third aslong. Antennez filiform, simple in the female, with fascicles of cilia in 
the male. . Middle and hind legs tufted at the joints. Anal tuft of male 
wedge-shaped ; female with a short tuft on each side, at the base of the last 
segment, Fore wings with eleven veins; 7-8 stalked. Hind wings with 
veins 3-4 on a short stalk, 2 from cell. Type, Ageria exitiosa Say. 


Sanninoidea exitiosa (Say). 


This well-known species 1s subject to variation in both male 
and female. The type form has the fourth segment orange in 
the female, and the male has the margins of the wings blue-black. 
Say, in the original description, states that the fifth segment of 
the abdomen of the female is banded with orange instead of the 
fourth ; but his figure shows the fourth segment banded. The 
most common form has the fourth segment orange, but some 
individuals which I bred show distinct traces of having the fifth 
segment also orange. Mr. Slingerland informs me that all the 
specimens of the female he gets at Ithaca, N. Y., have both the 
fourth and fifth segments orange. Fitch (First Rep. Nox. Ins., 
p. 115) also stated that all the specimens he had seen, had both 
these segments orange. In the Neumoegen collection is also an 
example from Florida, labelled by Hy. Edwards, “var. fitchez, 
type,’ which has the fourth and fifth segments orange, but his de- 
scription (Papilio, Vol. II, 1882, p. 55) applies to the common 
form which has only the fourth segment of the abdomen orange, | 
and in which the space between the two inner veins of the hind 
wing is nearly or quite covered with blue-black scales, forming a 
stripe which divides the transparent area into two parts. I here- 
with propose the varietal name edwardsit for the form of the 
female which has both the fourth and fifth segments banded with 
orange, and the space between the two inner veins wholly or 
partly scaled with blue-black. Prof. Otto Lugger, in his Fourth 
Report of Insects of Minnesota, p. 58, figures this two banded 
form. His specimens are from Ohio. In the male variety, 
luminosa Neum., the borders of the wings are heavily scaled with 
yellow. | 


Article XI.—FORE AND HIND LIMBS OF CARNIVOR- 
OUS AND HERBIVOROUS DINOSAURS FROM THE 
JURASSIC OF WYOMING. DINOSAUR CONTRIBU- 
TIONS, NO. 3. 


By HENRY FAIRFIELD Osrorn. 


In the Bone Cabin Quarry, opened by the dances iceeae 
Expedition of 1898, under the direction of Dr. J. L. Wortman, 
assisted by Mr. W. W. Granger, were found mingled together 
bones of all the most characteristic Upper Jurassic Dinosaurs, in- 
cluding six nearly or quite complete limbs and three fore feet, 
which form the subject of this paper. Four of these are shown, 
as mounted, upon a subsequent page. They are not only grand 
objects of their kind, but they bring out a number of new and 
important facts relating to the limbs of Dinosaurs of the Mega- 
losaur and Cetiosaur divisions or Ornithopoda and Sauropoda. 


1. Htinp LIMBS OF CARNIVOROUS DINOSAURS. 


FIGURES I-5. 


The late Professor O. C. Marsh described * five genera of flesh- 
eating Dinosaurs from our Jurassic, namely: A/osaurus, the 
largest of the flesh-eaters ; Creosaurus, a smaller allied form ; 
Labrosaurus, of another type; Celurus, a very small animal dis- 
tinguished by hollow bones (related to the somewhat older Hadlo- | 
pus) ; and finally Ceratosaurus, a large animal with horned nasals. 

Of these, the most nearly allied to WZevalosaurus of the English 
Purbeck is Al/osaurus, distinguished by possessing less than five 
vertebree in the sacrum, also by other characters of doubtful 
value (op. czt., p. 239), and figured (of. céz., Pl. XI.) as possessing 
three digits in the pes, while JZegalosaurus is assigned four digits 
in the pes (of. cit, p. 239). Whether or not Alosaurus is distinct 
from Megalosaurus cannot be positively determined at present. 
The distinction based upon the number of digits is here shown 
not to hold good. 

Two hind limbs from the Bane Cabin Quarry, which corre- 
spond in other respects with those of A//osaurus, appear to show 
that the hallux had been detached in Marsh’s specimens. ‘They 
~The Dinosaurs of North America, 1806.” 
[ Oct., 7899. | [161 | 1I 
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(Nos. 290 and 324) both possess four digits in the pes; the first 
digit or hallux exhibits an interrupted metatarsal, and is turned 
inwards as a subsidiary grasping toe. 

The proportions between these limbs and those of the two 
Sauropoda described below are well shown in the accompanying 
photographs (Fig. 1). The heights in the Table include the 
curvatures ; they give us therefore the usual height of the ace- 
tabulum, or head of the femur, not the total length of the limb. 


Fig. 1, Right Hind Limbs of Dinosaurs. A, Herbivorous Dinosaur, probably DzAlodocus, No. 251. 
B, Herbivorous Dinosaur, Brontosaurus, Nos. 309, 353. C, Carnivorous Dinosaur, Allosaurus, or 
Megalosaurus, No. 290. D, Carnivorous Dinosaur, AZ/osaurus or Megalosaurus, Nos. 324, 275. 
Approximately + nat. size. 
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The larger of the limbs (No. 290) is the more perfect, except 
that it lacks the proximal portion of Mt. I. The smaller (No. 
324) has the calcaneum and astragalus restored, and a femur 
(No. 275), which was found at some little distance, is arbitrarily 
placed with it. Except for differences in size, due to age or sex, 
the limbs are practically identical in character. 


Measurements. 
No. 2¢0. Noe324. Nou275: 

Tenet OF Femur. Ces ia te scuees 2 eet SL CCUMa Tap 

he PLD Eada) os Oa ic ciara S10 — 698 

Seen SEO tale tar. tat ea 216 em nS 665 

Wet RASA ER ys PUR a eee: 315 

af i BE ie sgione. VEE ee aa Ske 

Hs i i RA a artigo BOOMs ies 3306 
Width of ankle joint... i, 
Calcaneum and astragalus....... 241 
Aotay Nereht Of diimt Dy ic. sic cacao 3 ale are ene tS ae 1980 


Of greatest interest is the first digt/,  jgecimauyenm ener] 
or hallux, not before described. Prox- = — 
imally (Fig. 4a) its metatarsal fits in a 
shallow groove of the upper portion of 
the large metatarsal II. The shaft is 
entirely interrupted or composed of 
cartilage in the middle portion. Dis- 
tally it is fitted to the rounded posterior 
shaft of Mt. II, demonstrating that this 
digit was directed inwards like the 
small hallux of Apteryx (Fig. 5). It 
possesses, however, a complete and 
functional phalanx and claw, which un- 
doubtedly were of service in grasping. 

The digits IJ, III, 1V, with phalanges 
numbering 3, 4, and 5, respectively, are Fis, 2. Carniveraus. Dinosaur, ' 
well shown in the photographs (Figs. 4, eee open ie nh, Mabe e 
4a). The lower row of tarsals is repre-  “@t0re (PF J. W.). ae nat. size. 
sented by two bony elements only, probably tarsalia 3 and 4. 

The upper tarsals, astragalus and calcaneum are closely con- 
joined if not actually co-ossified. 
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The tibia forms the en- 
tire back portion of the 
ankle joint, the fibula 
lying in front of it; this 
bone is further distin- 
guished by its curved 
shaft, and powerful mus- 
cular crest projecting to- 
wards the fibula at its 
upper third. There is a 
very prominent cnemial 
crest, which has a deep 
groove upon its outer side 
towards the fibula; this 
groove is entirely con- 
ceated from the front, 
This bone is very different 
from that assigned to 
Megalosaurus by Owen.’ 

The fibula has a slender, 
subrounded shaft, but ex- 
pands proximally and dis- 
tally upon the tibial side. 

The femur is distin- 
guished by its marked cur- 
vature and well-rounded 
head, by the laterally com- 
pressed and inferiorly 
placed great trochanter, 
by an internal trochanter 
much more elevated than 
in the Iguanodontia, and 
by a large rugose area on 
the inferior front face of 
the shaft above the in- 
ternal condyle. The inner 
trochanter is broken off in | 


Fig. 3. Right Hind Limb of Carnivorous Dinosaur, the smaller femur, No. 275: 
No. 290. Oblique internal view. jg nat. size. 


™ Fossil Reptilia of the Wealden and Purbeck Formations, Pt. ITI, 1857, p. 18, Tab. Ix. 
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2. Hind LAMBS OF“CETIOSAURS: 


FIGURE I. 


The smadler of these limbs (Fig. 1, A, No. 251) was fortunately 
found nearly complete and in position, all parts being preserved 
excepting the head of the femur. It was removed and worked out 
with the greatest care by Mr. Granger. ‘There is thus absolutely 
no doubt about the position of the phalanges. 

This limb is of a type distinct from the larger one, which is 
undoubtedly a Brontosaurus. We should unhesitatingly refer it 
to Diplodocus, were it not that the fourth trochanter has a more 
elevated position than in the Diplodocus femur recently described 
by the writer,’ and that the pes differs from the pes of Diplodocus 
figured by Marsh (’96, Plate 28). None the less it is a Zong-limbed 
type, and this we believe to be a characteristic distinction of 
Diplodocus. It has the following characters : 

1. Tibia and fibula very long and slender. 

2. Femur long with relatively slender shaft. 

Metatarsals I and II as in Brontosaurus. 

Metatarsal III much more slender than in Brontosaurus. 
Metatarsal IV still more slender, two osseous phalanges. 
. Metatarsal V more slender, no osseous phalanges. 

This limb may prove, therefore, to represent merely a form of 
Brontosaur distinct specifically from B. excelsus. But, in spite 
of the exceptions noted above, the probabilities are that it belongs 
to Diplodocus, for this animal is abundantly represented in the 
Bone Cabin Quarry by parts of several series of caudal vertebre, 
besides pelvic and other bones. 


Measurements. 


NOE 25.10 INO. 300) e: 288. 


Totes neient OF Tim. es 64s os os 3 eae e€ 2920 3040 
Mem, hetght cas esac eh cy beleguere iy ae € 1430 1640 

Femur, circumference below tr. 4....... 560 ea) 980 

ec Ua VE WOR Cos 12 6 ne ae RT PERNT SAF | Gh RTL TO6O 1080 

UIA: GIRCUITETENCE 4 es rc iaelek God 390 e 480 

Paulas: emt 56, ay anh aaa bod weet a a4 1120 1130 

ARitaealis, WIT OL Fo ey a in oe begin 20% 280 

Pes, width of proximal metatarsal surfaces, 410 445 


The circumferences of the various shafts are very important 


* Osborn, “A Skeleton of Diplodocus.”” Mem. Am. Mus. Nat. Hist., 1, Pt. IV, 1899. 
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when compared with the total lengths. In each case the least 
circumference is taken. ‘Ihe total height of the limbs is measured 
as mounted—that is, including the curves. 

The larger limb (Brontosaurus) is 1o feet high. The smaller 
limb (? Diplodocus) is 9 feet 7 inches high. 

The Zarger limb (Fig. 1, B, Nos. 309, 353) is of the true Bronto- 


er 


Fig. 4. Right Hind Foot of Carnivorous Dinosaur, probably AZlosaurus (No. 
324, Same specimen as Fig. 1, D'. Front view. 4 nat, size. 
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saurus type. All of the bones of the lower leg and pes belong to 
one individual, excepting the terminal claws I and II. The 
femur was found at some distance and is arbitrarily associated. 
The phalanges are complete and osseous upon D., I, IJ, III. 

_ This and the foregoing specimen prove conclusively that Marsh 
was in error in restoring a complete series of bony phalanges and 


Fig. 4a. Right Hind Foot of Carnivorous Dinosaur, probably A /losaurus (No. 324, same 
specimen as Fig. 1, D.) Oblique side view. 4 nat. size. 
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claws upon digits 1V-and V. The phalanges upon digits IV and 
V were cartilaginous or incomplete ; these outer digits functioned 
only in supporting the foot pad. Every known Sauropod pes 
shows the same deficiency upon the outer side. 


3. FoRE FEET OF CETIOSAURS. 
FIGURES 6, 7. 


Two restorations of the fore feet of the Sauropoda have been 
published by the 
late: Professor 
Marsh, namely those 
of Morosaurus (96, 


Plate 38) and Bron- 
tosaurus (op. ctt., 


Plate az). It -ap- 
pears probable that 
both are incorrect ; 
the error apparently 
has arisen, first, from 
supplying all the 
digits with a com- 
plete series of pha- 
langes ; second, from 
placing the largest 
phalanges upon the 
inner or «1st digit 
(as in the pes) and 
grading off the small- 
er phalanges to the 
Fig. 5. Afpteryx. Internal view of right pes. 5th or outer digit. 
| It is now practically 
certain that in the manus as in the pes a number of phalanges 
were either cartilaginous or missing entirely. It also appears prob- 
able that the three central digits II, III, 1V bore a full series of 
phalanges and claws, while the outer digits were deficient in 
phalanges. 


ForE FEET OF UNDETERMINED CETIOSAUR. 


The strongest evidence comes from the two fore feet of one 
individual (No. 332), one of which was found with all its parts in 


‘azIs TeInjyeu ? ‘oJeUIUIIOJapUT jUasoId 4 "et “on $ 
I V N ‘inesould snosoarqiay{ jo 309g O10q (q) Wey pue Cy) WusTy 9 BIA 691 
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position (Fig. 6). The right manus is more complete in certain 
parts, the left manus in others. The animal is possibly a 
Morosaurus agilts, 3 

The Metacarpal of the first digit is much longer and more 
slender than in either the typical AZorosaurus or Brontosaurus. 
A single phalanx was found near it, rounding off distally and 
quite distinct from the first phalanges of digits II, III, LV. 

The second Metacarpal is still longer and is supplied with the 
characteristic broad phalanx 1, the narrow phalanx 2, and the 
terminal claw or phalanx 3. This digit is slightly heavier than 
the 3d: 

The third or middle digit is the longest; the ist phalanx is 
broad, the 2d and 3d are restored,-the 4th is complete, and was 
found associated in the left manus. 

The fourth digit presumably had four phalanges, but only 
phalanx 1 is preserved in each case; and it has the same broad 
form asin D. II and III. ‘The fifth digit is of about the same 
length as the first, and is likewise supplied with a single phalanx 
unformed or rounded distally, without any distinct facet for a 
second phalanx. 

It thus appears certain that in this animal (No. 332) the middle 
three digits were fully functional and provided with claws, while 
the lateral digits were incomplete distally and served only to 
support the weight of the body. 


ForRE FEET OF BRONTOSAURUS. 
FIGURE 7. 


The question now remains whether the fore feet of Brontosaurus 
were also similarly constructed upon a mesaxonic plan. 

Marsh restored (Brontosaurus, Morosaurus) the manus like the 
pes with a complete series of claws, the largest being on the 
inside. 

The evidence is very positive in the two feet here mounted 
that there was a deficiency of phalanges. The evidence, however, 
that the actual construction of the foot is as we have mounted and 
photographed it (Fig. 7), namely, mesaxonic, is by no means posi- 
tive. The question, in fact, cannot be definitely settled until a 
manus is found with all the digits in position, as in the pes above 
described. 
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The large fore foot (No. 268) was found with the metacarpals 
in position, and the phalanges scattered. The two terminal claws 
of digits III, 1V, were not found with this foot, but some dis- 
tance from it... Phalapoes 2; 2,.4;-0f digit IV are. restored in 
plaster. The foot is therefore nearly but not quite complete. 

The broad 1st metacarpal has no distinct distal articular facet, 
such as are observed upon digits II, III, [V, and it seems probable 


Fig. 7. Left Fore Foot of Large Brontosaurus, No. 268. The position of the phalanges is some- 
what conjectural. 3 nat. size. 
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that we are correct in associating with it the short phalanx with 
an imperfectly rounded distal extremity. 

The 2d metacarpal is very powerful, with a heavy rounded 
shaft and distinct distal articulation, from which three phalanges 
extend, the terminal a heavy claw, if our placing is correct. 

The 3d digit affords the strongest support for the mesaxonic 
hypothesis, for it is by far the largest metacarpal, and is obviously 
the centre of the foot. With it must have been associated (as in 
the present mounting) the heaviest phalanges and claw. 

The 4th metacarpal is considerably lighter and longer, and un- 
fortunately its complement of phalanges is represented only by 
phalanx 1, the others being added or restored. 

The 5th metacarpal is stout but slightly shorter than the ath. 
With it was apparently associated the remaining imperfectly 
formed phalanx 1, which was found with this foot. 

If these two imperfect phalanges are not placed upon digits I 
and V, it is very difficult to place them at all. It thus appears 
probable that digits I and V were deficient in all the phalanges 
except the first or first and second, and served merely to support 
the weight of the animal. 


The admirable methods in the field, which have been largely 
developed by Dr. J. L. Wortman, whereby every piece is kept 
and transported in the position in which it was found, sup- 
plemented by admirable museum methods; will soon render our 
knowledge of the Dinosaurs not only far more complete, but far 
more accurate than ever before. The writer is indebted to Dr. 
Wortman for many hints in the discussion of the carnivorous 
limbs above described. The writer desires also to express his 
indebtedness to Mr. Adam Hermann, not only for the skill 
displayed in mounting these specimens, but for the excellent 
judgment and knowledge he has shown in locating and bringing 
together the scattered parts. Owing to the imperfect ossification 
of the joints, the bones of Dinosaurs are much more difficult to 
place than those of mammals. | 


Article XII.—DESCRIPTIONS OF THREE NEW FREE- 
TATLED ‘BATS: 


By GERRIT S. MILLER, Jr. 


The American Museum of Natural History contains specimens 
of three Free-tailed Bats that have not hitherto been described. 
All were collected by Mr. Frank M. Chapman ; one in Cuba, the 
two others on the island of Trinidad. My thanks are due to Dr. 
J. A. Allen for the privilege of examining the collection of bats 
in his charge, and also for facilities for work in the museum. 


Nyctinomus minutus, sp. nov. 


1892. Nyctinomus brasiliensis CHAPMAN, Bull. Am. Mus. Nat. Hist., IV, 
p. 316. December 29, 1892 (part). 


Type, adult 4 (in alcohol), No. 4915, American Museum of Natural History, 
collected at Trinidad, Cuba, March 8, 1892, by Frank M. Chapman. Original 
number, 359. 

General characters.—Smallest known species of Vyctinomus (forearm about 
30 mm, longest finger about 56 mm); ears separate, small, distinctly pointed, 
and very slightly keeled ; anterior edge of ear without trace of horny excres- 
cences ; pad at base of thumb broad and conspicuous; skull with short, broad _ 
rostrum and conspicuous lachrymal processes ; dental formula, 

I—t I—I I--I 3-3 


, PM —, M>— = 28. 
2—2 I—I -2—2 3—3 


Muzzle and lips.—Muzzle produced, bluntly triangular, the tip about 3 mm 
in front of upper incisors. Nostrils and nostril pad as in VV. cynocephalus from 
Florida, but the pad more sharply outlined, and bordered by longer, sharper, 
horny projections, which continue uninterruptedly over well-defined median 
ridge to lower border of pad. The triangular smooth space back of the nostril 
pad is relatively longer and narrower than in JV. cynocephalus, and is distinctly 
truncate posteriorly between the bases of the ears. Stiff hairs bordering this 
area about I mm in length. Lips ample but much smaller and less wrinkled 
than in /V. cynocephalus, the upper not distinctly overhanging the lower when 
mouth is shut. Spoonhairs few, their tips not well developed. They are con- 
fined to definite areas: on the upper lip below nostril pad, on the glandular 
portion of cheek between eye and nostril, and on sides of chin. Those on 
upper lip are conspicuously smaller than the others. 

Lars,—Ears small; laid forward they reach to within about 2 mm of tip of 
muzzle. The inner margins arise 2 mm apart on forehead, 5 mm behind tip 
of muzzle, and about 2 mm in front of inner canthus of eye. Anterior border 
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of conch nearly straight from base to rather narrowly rounded-off tip, immedi- 
ately below which is a barely noticeable concavity. Posterior border strongly 
and evenly convex from tip to a small concavity at level of tip of tragus, below 
this convex again to abrupt notch at base of antitragus.. No cross striation on 
inner surface of conch. Keel occupying the same position as in WV. cyno- 
cephalus, but reduced to a mere thickened ridge too low to be measured. Anti- 
tragus higher than broad, irregularly trapeziform in outline, the tip and anterior 
border concave. It sends forward a low ridge to angle of mouth. 

Tragus narrower and higher than in JV. cymocephalus, the anterior border 
distinctly longer than the superior. Tip broadly and evenly rounded off. 
Posterior border faintly concave. ; 

fFeet,—Structure and proportions of feet, tibia, and toes as in WV. cyno- 
cephalus. No trace of wart at heel. 

Calcar short (scarcely exceeding tibia), closely bound to tibia to near middle, 
very weak, and terminating without lobe. Posterior border with a few hairs, 
but no keel. Calcar considerably shorter than free border of uropatagium. 

Zatl,—The tail is asin JV. cynocephalus, Caudal vertebre seven. 

Wings and membranes.—Wings long, but relatively less narrow than in /V. 
cynocephalus, Base of thumb with a well defined disc-shaped pad 2 mm or 
more in diameter. 

Membranes thick and oe opaque. Their surface is for the most part 
smooth, but over an area bounded on the outer side by a line from elbow to 
knee the dorsal surface of the wing is studded with minute elevations, each of 
which bears a tuft of almost microscopic hairs. A narrow, ill-defined pale 
border along free edge of wing. Attachment of wing to tibia apparently as in 
LV, cynocephalus. Free border of uropatagium much longer than calcar. Pro- 
patagium extended outward along under side of forearm as a narrow fold 
nearly or quite to base of thumb. 

fur and color,—¥ur very short and dense, 3 mm to 4 mm in length. It 
extends on wing membranes, both above and below, in a band about 5 mm 
wide running along sides of body from humerus to femur. On dorsal surface 
the fur barely reaches extreme base of uropatagium, which, however, is rather 
profusely sprinkled with hairs on the lower surface, especially near tail. Propa- 
tagium with a thin coating of very short hairs above near elbow and along free 
edge of narrow fold bordering forearm. Fur of head extending on back of 
ears over basal third. On under side of head the fur becomes abruptly sparse 
at line joining corners of mouth. Face naked except for an irregular sprinkling 
of fine hairs. 

Color of two specimens, after seven years’ immersion in alcohol, dull reddish 
brown, slightly paler ventrally, the hairs everywhere very inconspicuously 
lighter at extreme base. 

Skull,—The skull of Myctinomus minutus (fig. 1) is small, broad, flat, and 
lightly built. Profile nearly straight from nares to the highest point of occiput. 
Interorbital region irregularly and broadly hourglass-shaped. Braincase 
broader than long, and in occipital region slightly more than half as deep 
as wide. Sagittal crest represented by a low ridge; lambdoid crest moderately 
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developed. Rostrum broad and short, with a distinct median groove, its width 
_ Including lachrymal processes considerably greater than distance from front 
of premaxillary to proencephalon. Lachrymal processes strongly developed, 
peg-like, overhanging lachrymal foramen, and plainly visible when skull is 
viewed from below. Position of postorb- 
ital process marked by a distinct, though 
minute elevation, connected by a ridge 
with lachrymal process; this ridge form- 
ing anterior rim of orbit. Antorbital for- 
amen relatively large, opening distinctly 
forward immediately in front of lachrymal 
process and directly above middle of pre- 
molar. It is very conspicuous when skull 
is viewed from directly in front. Basi- 
sphenoid pits shallow and indistinctly out- 
lined, separated by a broad, low, median 
ridge. Hamulars slightly thickened and 
turned outward at tips. Bony palate mod- 
erately arched, extending a little behind 
pene of last molar, terminating posteri- ‘Fig. 1. Skull of Myctinomus minutus. 
orly in a broadly angular median projec- Type. (X 2.) 

tion. Zygomata nearly parallel with each 

other and with longitudinal axis of skull, standing out to plane of rh of mastoid 
process, not expanded near middle. 

Mandible heavily built relatively to its length, considerably deeper at base of 
canine than immediately behind last molar. Coronoid process high and nar- 
row, strongly deflected outward, the distance from its tip to extremity of 
articular process equal to that from its tip directly downward to lower edge 
of ramus. Articular process small. Angular process longer than broad, 
directed strongly downward and backward and slightly outward, the tip a little 
thickened. 

Teeth.—The teeth of NMyctinomus minutus are rather more heavily built 
relatively to the size of the skull than in the larger members of the genus. 
Except in the absence of the minute outer mandibular incisor and anterior 
upper premolar the dentition shows no very conspicuous peculiarities. 

Upper incisors irregularly triangular-cylindrical in cross section, wide apart at 
base, strongly converging at tips, their bases separated from bases of canines by 
spaces about equal to diameter of incisor at middle. Canines triangular in 
cross-section at base, with strongly developed anterior-internal cutting edge, 
and a prominent cingulum which develops a small, low, posterior cusp. Pre- 
molar large, its tip in line with tip of canine and points of molars, its posterior 
border overhung by anterior border of first molar. It is separated from canine 
by a space slightly narrower than that between the latter and the incisor. 
First and second molar crowns broad and short, the first especially so. 
Posterior borders very slightly excavated. Third molar nearly as broad as 
narrowest part.of second. 
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Lower incisors very small and simple, their tips without distinct trace of 
lobation. A very narrow space between inner incisor and canine. First lower 
premolar much shorter than second, but discrepancy in area of base much less 
than that in height. Both teeth are crowded into space between canine and 
first molar; and the crown of eachis roughly triangular in outline, with its long- 
est diameter directed forward and outward. The lower molars show no char- 
acters of importance. They slightly decrease in size from first to third. 

Measurements.—External measurements of type: Total length, 74; tail 
vertebra, 28: tibia, 9-5 foot; '6; forearm, 29 ; thumb, 6; second ‘finger, 254 
third finger, 56; fourth finger, 47; fifth finger, 33; ear from meatus, 12.4; 
ear from crown, 10; width of ear, 12; tragus, 4. External measurements of 
adult female from type locality: Total length, 75; tail vertebrz, 27; tibia, 
10% foot, 5 > forearm, -30.; thumb, 7; second finger; 27; third finger,“ 56% 
fourth finger, 45; fifth finger, 33; ear from meatus, 12.4; ear from crown, 
10; width of ear, 12; tragus, 4. 

Cranial measurements of adult female from type locality: Greatest length, 
13.4; basal length, 12.6; basilar length, 10.4; zygomatic breadth, 8.6; 
mastoid breadth, 8.4; breadth across lachrymal processes, 6.4; width of 
brain case above root of zygomata, 7; interorbital constriction, 3.4; palatal 
length, 5; palatal width between posterior molars, 3.4; palatal depth (at 
middle of molar series), 2; occipital depth, 4.6; upper toothrow (exclusive of 
incisors), 5 ; mandible, 9.6 ; lower toothrow (exclusive of incisors), 6. 

Specimens examined.—Two, both from the type locality. 


Remarks.—Nyctinomus minutus needs no close comparison with 
the common Cuban member of the genus (a species closely re- 
lated to WV. cynocephalus), from which its dental formula, small 
size, and pointed ears at once distinguish it. Its only near rela- 
tive is Vyctinomus kalinowskit Thomas,’ an inhabitant of central 
Peru. ‘This species, however, is larger (total length, 84; fore- 
arm, 34.5), the inner margins of the ears arise from the same 
point on forehead, and, so far as can be judged from the original 
description, it lacks the conspicuous pad at base of thumb. 


Saccopteryx perspicillifer, sp. nov. 


1893. Saccopteryx bilineata THoMmAs, Journ. Trinidad Field Naturalists’ 
Club, I, p. 161. April, 1893 (not of ‘femminck, 18309). 

1893. Saccopteryx bilineata ALLEN & CHAPMAN, Bull. Am. Mus. Nat. Hist., 
V, p. 205. September 21, 1893. 

1897. Saccopteryx btlineata ALLEN & CHAPMAN, Bull. Am. Mus. Nat. Hist., 
IX, pid y February 26."1807. 

Type, adult 4 (in alcohol), No. 7508, American Museum of Natural History, 
collected at Caura, Trinidad, April 21, 1894, by Frank M. Chapman, Original 
number 929. 


1 Proc. Zo6él. Soc., London, 1893, p. 334. 
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General characters.—Like Saccopteryx bilineata (Temminck), but larger (fore- 
arm about 48 mm, greatest length of skull about 17.5); skull heavily built, the 
supraorbital processes relatively broader than in S, d¢ineata and S. leptura , 
tragus strongly bent forward, and earconch marked with conspicuous cross. 
ridges ; color apparently as in S. /eptura (only alcoholic specimens examined). 

Muzzle and ips.—The muzzle and lips are as in S. dz4neata, though the lips 
appear to be more conspicuously glandular-swollen. 

Lars.—The ears are slender above, broad below, and moderately long ; laid 
forward they extend about to extremity of muzzle. Anterior borders arising 
wide apart on forehead, each immediately behind the base of its corresponding 
supraorbital process. Anterior border straight from base nearly to tip, imme- 
diately below which it is slightly convex, the edge slightly thickened. Tip 
narrowly rounded off and slightly recurved, owing to convexity of anterior bor- 
der and concavity of posterior border. Below the terminal concavity the pos- 
terior border is straight to about middle, where it bends abruptly outward to 
form the broad, convex basal lobe. This lobe, the margin of which is slightly 
thickened, extends practically without interruption to extreme outer base of ear, 
about 4 mm behind angle of mouth, though a faint concavity below meatus 
marks the posterior limit of the obsolete antitragus: Inner surface of conch 
crossed by about sixteen conspicuous cross ridges near posterior border. On 
the outer surface of the conch these ridges appear as minute though plainly 
visible grooves. 

Tragus blunt and distinctly curved forward. Anterior margin evenly con- 
cave from base to tip. Upper margin strongly crenulate, so cut away posteri- 
orly that it merges insensibly into 
posterior margin without distinct up- 
per posterior angle. Posterior mar-. 
gin faintly concave, then abruptly 
convex at level of deepest part of an- 
terior concavity. Below this it is 
nearly straight to base, and parallel 
with lower half of anterior border. 

Membranes.—Membranes as in S. 
btlineata, but wingsac. apparently - 
larger. 

feet, tatl, and distribution of fur 
as in Saccopleryx leptura and S. bil- 
tneata. 

Color.—A specimen after five years’ 
immersion in alcohol is seal-brown 
above, wood-brown below, ears and 
membranes blackish, Dorsal stripes 
grayish-white, irregular in outline, 


and showing a tendency to break up Fig. 2. Skull of SE ie perspicilli fer. 


into spots. 


Skull and teeth.—The skull is noticeably larger than that of S. d¢4neata, and 
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the rostrum is perhaps relatively more heavily built, though the braincase ap- 
pears more slender. The lachrymal region shows a little more distinct inflation. 
Supraoccipital processes relatively as well as actually larger and more conspicu- 
ous than in any other species of the genus. Sagittal crest high and well devel- 
oped, ‘Teeth larger than in S. d¢/neata, but not different in form. 

Measurements,—External measurements of type: Total length, 70; tail ver- 
tebre, 18; tibia, 22; foot,-9.4; calcar, 18; forearm, 47.5; thumb, 8; sec- 
ond finger, 41; third finger, 82; fourth finger, 59; fifth finger, 58; ear from 
meatus, 18; ear from crown, 15; width of ear, 12; tragus, 5.4. Average of 
Six specimens (2 6 6,422): ‘Total length, 72.6 (70-78); tail vertebrz, 18.7 
(17-22); tibia, 21.2 (20-22.4); foot, 10.1 (9.4-11); calcar, 18 (17-19); fore- 
arm, 47.8 (45-50); thumb, 7.7 (7-8); second finger, 42 (40-45); third finger, 
87 (82-90) ; fourth finger, 60 (58-63) ; fifth finger, 56 (52-60) ; ear from meatus, 
15.7 (15-18) ; ear from crown, 13.7 (13-15); width of ear, 11 (10-12) ; tragus, 
4.8 (4-5.4). : 

Cranial measurements of type: Greatest length, 17.8; basal length, 15.6; 
basilar length, 13; greatest breadth of rostrum in front of orbits, 6.2; least 
breadth immediately in front of supraorbital processes, 4.6 ; least width immedi- 
ately behind supraorbital processes, 2.6 ; tip to tip of supraorbital processes, 9.6 ; 
zygomatic breadth, 11 ; mastoid breadth, 9; greatest breadth of braincase, 8 ; 
median length of bony palate, 5.6; width of bony palate between posterior 
molars, 4; occipital depth (exclusive of sagittal crest), 6; depth of rostrum at 
posterior premolar, 3.4; upper toothrow (exclusive of incisors), 7.4; mandible, 
13; lower toothrow (exclusive of incisors), 7.8. 

Specimens examtined.—Six, all from the island of Trinidad. 


Remarks.—This species is readily distinguished from Saccop- 
leryx btlineata by its large skull and conspicuous supraorbital 
processes. So far as known it is confined to the island of Trin- 
idad ; but I have examined no material from the immediately 
adjacent mainland. 


Peropteryx trinitatis, sp. nov. 


1893. Saccopteryx canina THOMAS, Journ. Trinidad Field Naturalists’ Club, 
I, p. 161. April, 1893 (not of Wied, 1826). 

1893. Saccopteryx canina ALLEN & CHAPMAN, Bull. Am. Mus, Nat. Hist., 
Vip. 205." September 2r, 4893. 

1897. Saccopteryx cantina, ALLEN & CHAPMAN, Bull. Am. Mus. Nat. Hist., 
IX, p. 14. February 26, 1897. 

Type, adult, 2 (in alcohol), No. 7496 American Museum of Natural History, 
collected at Port of Spain, Trinidad, April 27, 1894, by Frank M. Chapman. 
Original number, 956. | 

General characters.—Like Peropteryx canina (Wied) but much smaller (fore- 
arm, 40, greatest length of skull, 13). 
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Muzzle and lips,—-Muzzle broadly conical; distance from incisor to nostril, 
3mm. Nostrils at extremity of muzzle opening forward, downward, and very 
slightly outward, the distance between their outer borders about2mm. They 
are separated by a deep groove which is especially conspicuous when the 
muzzle is viewed from above and behind. Lips broad and ample, both upper 
and lower noticeably glandular-swollen. Middle of upper lip with a large 
wart, deeply cleft from behind. When mouth is closed this wart fits between 
the swollen margins of the well. developed groove at extremity of lower lip. 
Inner surface of both upper and lower lips marked with fine transverse wrinkles. 

fars.—Vhe ears are large and broad, only slightly narrowed toward tip. 
Their anterior bases are about 2 mm apart, and about 3 mm above eye. An- 
terior border straight from base to middle, where there is a faint convexity ; 
then straight to narrowly rounded off tip. Posterior border straight from tip to 
middle, then moderately convex to shallow notch opposite posterior base of 
tragus. Below this notch is the short, narrow, evenly convex antitragus, which: 
terminates 3 mm behind angle of mouth. Inner surface of conch without 
cross striations. 

Tragus straight, the tip rounded ; width at base a little less than half height. 
Anterior border straight except for a very slight concavity immediately above 
base. Posterior border’ slightly concave to broadest point, opposite anterior 
base, this point marked by a slight projection; then straight to posterior base. 
The outline of the tragus is entire throughout. 

freet.—TVhe foot is slender and weak, less than half as long as tibia. Toes 
scarcely longer than metatarsus, wholly destitute of basal membrane. First 
and fifth digits equal and slightly shorter than the others. Calcar slender, 
slightly shorter than tibia, terminating rather indistinctly. 

7ai/,— Tail short, about as long as femur, the terminal fifth free from mem- 
brane. Caudal vertebre five. 

Membranes.—Membranes thin, broad and ample. Wing attached at ex- 
tremity of tibia. Uropatagium about as long as outstretched leg without foot, 
its free border shorter than calcar. Propatagium large, continued outward 
along forearm as a narrow fold including metacarpal of thumb. 

Wingsacs.—The wingsacs when fully formed are about 5 mm in length. 
The inner surface of the sac is for the most part smooth, but it is crossed by a 
conspicuous longitudinal fold near side toward body, 

Fur and color.—The fur is soft and loose in texture, that on middle of back 
about 8 mm in length. It extends on both surfaces of wings to line joining 
middle of humerus with middle of femur. ‘This band is continued forward 
across base of propatagium. Uropatagium thinly haired throughout, the hairs 
most numerous near tail on dorsal surface and along veins on lower surface. 
The fur of the head covers lower half of outer surface of ears. The face in 
front of and below ears, and the lower jaws, chin, etc., are naked except for a 
sparse sprinkling of fine hairs. 

Color of a specimen, preserved in alcohol for five years, dull sepia throughout, 
the hairs paler at base. Ears and membranes dark brown. 

Skull,—The skull of Peropteryx trinttatis is small and lightly built—slightly 
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smaller than that of Saccopteryx leptura. Rostrum slightly broader than long, 
the dorsal surface rounding from all sides toward the middle except at interor- 
bital constriction where it is slightly hollowed. Broadest part of rostrum 
immediately back of external nares, whence the straight sides slope inward and 
backward to interorbital constriction, the 
three sides forming an isosceles triangle, 
broken only by the slight anterior projec- 
tion of the maxillaries, which forms the 
walls of the anterior nares and supports 
the canines—upper. surface horizontal 
from external nares to proencephalon. 
Supraorbital processes straight, horizon- 
tal or bent downward, short, and weak. 
They form the roof of from one third to 
two thirds of the upper-posterior rim of 
orbit. Lower orbital rim noticeably flar- 
ing, and lachrymal region and maxillary 
in front of orbit distinctly inflated. Ant- 
orbital foramen very minute, opening 
Figo Sot ee ere trinitatis, 'Orward and outward over anterior root 
Type: . (X 2.) of large premolar; much smaller than 

lachrymal foramen, which opens upward 
and outward above and slightly behind it. Interorbital region broadly hour- 
glass-shaped, very narrow in the middle, its narrowness exaggerated by the 
abrupt contrast with the braincase and rostrum. Braincase short egg-shaped in 
outline when viewed from above. Sagittal crest rudimentary. Zygomata nar- 
row and weak, widest apart opposite glenoid surface, where they stand out 
slightly beyond braincase and mastoid region. Pterygoids short, very strongly 
divergent posteriorly. Basisphenoid pits perfectly confluent and without trace 
of median septum. 

Teeth.—The teeth of Peropteryx trinitatis are large relatively to the size of 
the skull. Upper incisors minute, scarcely larger than inner cusp of canine. 
First upper premolar even smaller than incisor, closely crowded against pos- 
terior base of canine, but separated from large second premolar by a distinct 


space. 

Measurements.—External measurements of type: Total length, 60; tail 
vertebrae, 14.4; tibia, 18; foot, 6.4; calcar, 17; forearm, 41; thumb, 7; 
second finger, 34; third finger, 72; fourth finger, 49; fifth finger, 47; ear 
from meatus, 15 ; ear from crown, 12; width of ear, I1; tragus, 5. Average 
measurements of five specimens(26 6, 32 2) from the type locality: Total 
length, 59 (57-60); tail vertebrz, 13.4 (13-14.4); tibia, 16.7 (16-18); foot, 
6.3 (6-7); calcar, 15.4 (14-17); forearm, 40 (39-41); thumb, 6.5 (6-7); second 
finger, 32.6 (31-34); third finger, 69 (68-72); fourth finger, 48 (47-49); fifth 
finger, 46 (45-47); ear from meatus, 14 (13-15); ear from crown, 12,2 (12-13); 
width of ear, II; tragus, 4.9 (4-5.4). 

Cranial measurements of type: Greatest length, 13.8; basal length, 12; 
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basilar length, 10; greatest breadth of rostrum in front of orbits, 6; least 
breadth immediately in front of supraorbital processes, 4.8; least breadth im- 
mediately behind supraorbital processes, 2.6 ; tip to tip of supraorbital processes, 
7; zygomatic breadth, 8; mastoid breadth, 7.4 ; greatest breadth of braincase, 
6.4; median length of bony palate, 4; width of bony palate between posterior 
molars, 3.2; occipital depth, 5 ; depth of rostrum at base of second premolar, 
1.8; upper toothrow (exclusive of incisors), 5.4; mandible, 9.4; mandibular 
toothrow (exclusive of incisors), 5.6. 
Specimens examtned,—Six, all from the type locality. 


Remarks.—Peropteryx trinitatis is readily distinguishable from 
P. canina and P. kapplert by its small size (forearm 40 instead of 
45 and 50 respectively) and short tibia. 


Article XIIIL—OBSERVATIONS ON SOME “MUD FLOW” 
MARKINGS ON ROCKS FROM NEAR ALBANY, N.Y., 
NOW IN THE AMERICAN MUSEUM OF NATURAL 
HISTORY, NEW YORK. 


By te. WHITFIELD. 


Among the various forms of mud marking, burrows of various 
animals, and peculiar plant remains, found on rock surfaces, 
which have excited the curiosity of various writers in their en- 
deavor to explain their origin, there is one form which, so far as 
I am aware, has not yet been explained. This form is that usually 
referred to as representing ‘flowing mud’ and often closely 
simulates the flow of slag from an iron furnace, or the surface of 
lava flows. 

Prof. J. Hall read a paper before the Association of American 
Geologists in 1842, and subsequently repeated it in the Geol. 4th 
Dist. N. Y., 1843, p. 233, in which he mentions markings of this 
character from the Portage Group of New York. These, how- 
ever, are on horizontally stratified rocks, entirely undisturbed and 
unaltered, consequently showing no reason for the mud compos- 
ing them to flow. | 

On the surface of the semi- ietamorpbie: rocks at Kenwood, 
near Albany, N. Y., and in close connection with the Utica Slate 
Graptolite bed of that locality, where the’ disturbance has been 
very great, so that the layers are curved, distorted, and much 
broken up, there occur many very beautiful examples of these 
‘flowing mud’ forms, varying from fine sculpturings to rounded 
ridges of ten or more inches in width. 

The three figures here given represent three of the best ex- 
amples.seen from this locality, reduced to about one-eighth their 
natural size; the smaller one being more imitative in its character 
than the two larger ones. 

‘The rocks at this locality are much disturbed and distorted, 
folded and plicated to crushing, often to the degree of comminu- 
tion, and are composed of: mud shales alternating with arenaceous 
limestone layers known as “ bluestone,’ and extensively used as a 
rough building stone. 
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The areas coveretl, by these markings are seldom of: great 
extent, nor are they confined to the “thinning out edges” of 


Py 5 5 


No. x. 4 nat: size. 


layers, as‘intrmated by Prof. Hall to be the case in the Portage 
Group ; but are common te many of the harder layers, irrespec- 
tive of thickness or position, other than that the marked surface 
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is invariably bedded against a layer of fine mud shale which is 
compactly imbedded into all the depressions of the sculpturing. 

This sculpturing of the surface is confined to the hard layers, 
and appears to be invariably on the under side of the layer ; and 


No. 2. 3 Mat size. 


to be a mould of a sculpturing produced by some sort of action 
on the surface of the soft muddy layer below it, which has been 
filled by the deposit of sandy material producing the harder 
stone. | 

By studying the occurrence of these markings, during frequent 
visits to the locality, 1am convinced that they are on the wader sur- 
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face’ of the layer. This view I find is confirmed by Prof. Hall, 
in speaking of those of the Western New York Portage. 

That these features are not uncommon on rock surface may be 
inferred from numerous mentions that have been made of them. 
J. P. Lesley,’ refers to them as common on the Portage and Che- 
mung rocks of Pennsylvania at several localities. Dr. D. D. 
Owen in the Geology of Wisconsin, Iowa, and Minnesota figures 
a similar form as coming from the red sandstones on the north- 
west shore of Lake Superior.’ : 


No. 3. § Nat. size. 


None of the authors appears to give any very reasonable explan- 
ation of the formation of these peculiar features, but all refer to 
them as “ flowing mud,” and Prof. Hall hkens them to the surface 
produced on “flowing cinders from an iron furnace,” 
certainly closely resemble. 


which they 


* Trans. Assoc. of Am. Geologists and Naturalists, 1840-1842, pp. 422 ef seg. 
2 2d Geol. Surv. Penn. Dictionary of Fossils (P. 4), Vol. I, p. 424. 
3 Atlas, Tab. 1D, fig. x. 
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Some years ago a form very similar to the smaller of the three 
specimens here figured, but very much smaller in dimensions, 
from the Pipe Stone beds of Pipe Stone Co., Minn., was described 
as a trilobite, under the name Paradoxides barbert, and many 
imitative forms could be found if one’s imagination were exer- 
cised sufficiently. But there is no evidence of any organic 
structure connected with any that have come under my observa- 
tion. Their close resemblance to flowing lava, or to the surface 
of flowing slag from a blast-furnace, is so perfect, that the most 
casual observer is struck with it at once. But still this does not 
appear to be a rational explanation, for if, as is apparent, they 
are on the under side of the hard layers, the mould into which 
these low reliefs were cast was in the soft mud forming the shale, 
and must have been adepression. ‘The hard rock substance con- 
tains no internal evidence of these embossed figures; neither 
does the soft shale present, in its lamination, any evidence of 
separating in the form of the figures, but on the contrary flakes 
parallel to the line of bedding, z. ¢., the stratification of the mass. 
Consequently no clew to the mode of formation is afforded from 
the objects themselves, and from the surroundings and conditions, 
the theory of flowing or moving mud does not seem tenable ; for 
if, as seems to be the case, the embossed surface is the under side 
of the hard rock a flow would not produce this result. They 
may be due to the lateral compression to which the layers have 
been subjected, causing a wrinkling of the surface. But here 
there is more than a wrinkling and a distinct flow feature pro- 
duced which is difficult to explain by any theory of pressure. 
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Article XIV.—NOTE ON. A CALCITE GROUP FROM 
BISBEE, ARIZONA. 


By E. O; Hovey. 
PEATE: VAT 


- Among the many handsome specimens received by the American 
Museum of Natural History from the mines of the Copper Queen 
Consolidated Mining Co., at Bisbee, Arizona, one of the most 
peculiar is the group of calcite crystals, two views of which are 
given on the plate accompanying this note. The planes repre- 
sented on the crystals are few in number and the combinations 
are simple enough, but the result is an uncommon one and is of 
such a character that it seems to be worth while to make a 
Pecord oC 1t 

The planes present are the base c (ooo1, O), the rhombohedron 
M (4041, + 4 &), and the rhombcohedron / (0221, — 22). The 
planes 7 and ¢ are present on only a few of the crystals, f being 
the predominant form. JV is highly polished, ¢ is less brilliant, 
while / is dull or etched and is usually curved or otherwise dis- 
torted. ‘The small crystals in the group show a comparatively 
uniform development of the planes composing them, but the larger 
ones are strongly prismatic or columnar in two ways. One set, 
and that much the most numerous, is made up of single crystals 
elongated on the rhombohedral axis of the form J, forming a 
prism the acute angle of which varies from 76° to 80°, as meas- 
ured by a contact goniometer, the calculated value being 78° 51’ 
(Dana). This is the simplest form, since it shows but the one 
rhombohedron f/ The other set is composed of combinations of 
crystals showing the same rhombohedron built up on the vertical 
axis and terminated at the top by asmall basal plane. ‘The prisms 
of this set are much stouter in form than those of the other, but 
they are much less numerous, The best developed column is the 
larger of the two prominent ones shown in the figures on the plate 
and is of this set, the smaller of these belonging to the first set. A 
few large crystals made up of the rhombohedron / in normal 
development show the basal plane cand the rhormbohedron /. 
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At several places the crystals are grouped with their basal 
planes nearly at right angles to one another, but their cleavage 
planes are not coincident and therefore such groups cannot be 
regarded as twins according to the third law (twinning plane the 
unit rhombohedron). Around the bases of the large crystals and 
the columns there are numerous small crystals composed of the 
rhombohedron f/ and the base, and the under surface of the speci- 
men, as shown on the plate, is coated with such crystals. It is 
evident that the specimen was attached to its surroundings by the 
edge. In size the group is about 62 cm. (2 feet) long, 41 cm. (16 
inches) wide, and 8 cm. (13 inches) high. 


BULLETIN A. M. 


Vou. AXEL, PL. VEE: 


CALCITE GROUP, Ausbee, Ariz. 


Opposite views. 


THE HELIOTYPE PRINTING CO., BOSTON. 


Article XV.—NOTICE OF TWO VERY LARGE LOB: 
STERS IN THE COLLECTION OF THE AMERI- 
CAN MUSEUM OF NATURAL HISTORY. 


By ROP) Weer: 
PEATE EX. 


The Museum received two unusually large specimens of the 
common marine Lobster, Homarus americanus DeKay, during the 
spring of 1897, both of which were captured off Atlantic High- 
lands, N. J., by fishermen engaged in that business, and within a 
short time of each other. 

The two individuals, although of exceptionally large size, vary 
but little in their dimensions. The weight of the larger one, 
while living, was about 34 pounds, and of the smaller one about 
31 pounds. | 

The smaller one came into possession of Mr, Alfred Cabassud, 
who at the time had a restaurant in Lower Broadway, and who 
presented it to the Museum; the larger one was exhibited at the 
Castle Garden Aquarium for a time, but neither survived more 
than a few days, and afterward both were prepared and mounted 
for permanent preservation. | 

The unusual size of these specimens has been thought worthy 
of notice,and a series of measurements has been made of them 
and given below, one while in a fresh state, the other, after drying 
and mounting, during which process considerable shrinkage took 
place. ; 

Lobsters, like all Crustaceans, are subject to many abnor- 
malities and accidents during growth and in moulting, and in 
consequence specimens are often found with abnormally de- 
veloped parts. One example in the Museum collection shows 
a double right-hand claw, while all other parts are normally de- 
veloped. These two large individuals, although of such unusual 
size, appear to be quite normal in all parts, being simply over- 
grown. 

The first set of the following measurements was made by Dr. E. 
O. Hovey, of the Museum, from the specimens after mounting, 
and shows the differences between the two individuals. The 
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other set was made from the larger one, while still fresh, but just 
after death, by J. B. Briggs, Jr., of the New York University, 
class of ’98, under the direction of Prof. C. L. Bristol. The 
first set was made in millimetres, while that of Mr. Briggs was 
made in inches and has been reduced to millimetres. 


NG: das ANGE: 

MM MM 

Length of carapace, including rostrum, along median line....... 257 280 
Circumference of carapace behind second pair of legs........ Lie 7 BOB Ae 
Length of abdomen to point of telson... 6.0.0.0... 0.00 cece ee eee 300 311 
Bregdiiot tance 2 rere Be ey Sera 8 eo Re Ceeeenta see 230° 223 
Large chelate limbs: right side, length of first two joints........ 160 165 
Fe Oe? os DIE FOUL iste oc elo ak Wie, EROS pee 

nied Fa once PONT PONT ie eg 5-6 360 365 

ay seek Tec cael le PATA DUR Dc 145 201 

éi circumference of third joint..... ees, 248 

ag HEAROUPLI 8 Gln ts 442 348 

” leneth-of whole dims 5. 35 ks sie 570 610 

left side, length of first two joints.......... 171 183 

<i rs parr PURGE CRIN cg 5 i to gia 118 124 

fs Fase n ity WeMMRR EEL: WORE ieee tea y 360 375 

(S Pan = TERANTD ges rakes iW a, oo ayes ite 155 

a RP gates SANTO ELEM Ia ee ec a) gee aor 580 615 

fA circuinference of third joint..... Peg 263 

"§ a ST NEOMEE BD gi Foy os ye BBO 491 

Base Amie ee, ANNO cc rv ltt a ete cw ha ssn ie epee 8 Ly wlan gue 920 1005 


Length of antennz exceeds 4o0 mm. 

The right limb bears the crushing claw in No. 1, but the left limb bears it in 
No. 2. The weight of No. 1 when caught was said to be 31 pounds; that of 
No. 2 was said to be 34 pounds. 


Measurements of No. 2, made by J. B. Briggs, Jr. 


INCHES. MM. 

Total length, rostrum to end of telson, not including hairs...... 232 603 
CARAPACE : 

MEHR APCE CUSEU EN Urey a oe Ee PEAR eae ee ae ces 275 59 

St SOP HERTOOACEL Het Beir Pe Reis ein, Sigh Ries Ue Pulwuw tele ties oF 248 

PIT Be ie SATA PORLEGRID Ss en is ia, <4 ao McOIS NS wn liq 306 

Distance from cervical groove to posterior edge of carapace...  4y% T16 

Breadth between spines, near base of rostrum............... 145 40 

Breadth between spines, near base of second antenna....... 24% 70 


Girth of carapace behind cervical eroove, ss ees 19? 502 
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INCHES. MM. 
PLEON : 
Length of second segment (including facet)............. ke 275 Nie 
Breadth ef Rie Cidade HOS. ORG eter «Rien Bl cate aan 47s s«s16 
- Girth ‘i ce (Spilie Leepime) ia aees soa ae eeaees 144 2607 
Length of sixth segment (including facet)................+4- 1545 ey. 
Breadth eS yee ar arse ety MEE ROOL | SRE RE CPSU SON eo Age. 113 
iLeneth-of telson (not inchiding: seftacyes ot. 075. ee he a eats aif =——s«O 
Breadth TF RIES AIRE Niet Bleep was SL eRe S bane SR RN a Me A 
ANTENNE : 
Length of stallc of tivsh: antenna 5... ia ea ee ee eee 1345 32 
Se 608 an aon By ony Coe opt tases unt EARP I A oo I 25 
Breatith of basal seament.s0 v5.5 a aes Yee aod oven +t 16 
BSGn oir Ol OV GS oc ow nite. ars i Yc ccnp pacg Ute tes syhe aka a mae eee +2 16 
Breadth SS eta eames os x tis lal Siem ONC Orin aha a CR +5 13 
Dength of stalk of second antenngin. cc Sie. cm shad eae 2335 56 
Lenot i: Of @noped te: (eraey Je oc Gist ee 4 oa ee ie 14 22 
CPCB ST WILT i Be at arats y'G oui a Wee el wea eh. & 5 GIN Re ERO ; =) 14 
PEREIOPODS : 
Large forceps (crushing claws) : 
Length of propodus (straight measurement)... 0.0... ....5.%% 15 381 
Greatest breadth of propodus at articulation with dactyl..... 718. 194 
Girth of propodus just behind articulation of dactyl......... 20 521 
rer evea UREN? bts 2 (Pg RNR Gory SH 78, <9 Sie ry RaW OL TR Oe Aeth, SEREO cagy RAD 
CaVeAtest Digndtnc Ol actyi cus owen, ae aay ees bos singe egy cha eee ie 
ota ti 23 Fs Ga SANU MBC sit ieee ea Hy Ap ame Seer RE Qs 241 
Length of carpus (on inner margin, not including proximal 
UNE a RR eS np Mig se Meth eees D chi. fo geet ps pe ide! “ 4qe «113 
Pireateet preadih: Of Carptey: cca hire as hese ee nt eens: $ 33 86 
KS girth " REDE SUPP pads begin Rage Ie eae a tary, Fa stk ha 12 305 
Weneth+of merog (onter bordenes cao anya es bee esha so ste 143 
Breadth SOLAN Rep Gy 5 5 Gk eR LE LER REESE Poe ORR IIA dg RCE 342 95 
Small forceps ¢ 
Length of propodus (from tip to spine near proximal end).... 153 394 
react! Gl PYOPOGUS. 2s sn eeky Epa ein 1 ee SBOE ed 518 143 
Raivtii “? BOT oe sy) LAS RA eo CAMERA oar Sl GN rary 154 387 
eer 4 GCE sk a uae chk ea ie oe hE 4 aa 743 202 
Greatest Breadth at dacty hig seer o ies sig are oa sow ee vk aaa 2 51 
SSE «oc: ee RaQ CR Tey yc biotite aera pees gs 2 P 63 171 
Length of carpus (on inner margin, not including proximal 
POU pic's tists eh tees Oa aU ML Sen CS EG Rs es Pat aes Ais 103 
Greatest breadth -of carpie.:iye sissies wee Ae ce ee Sette 315 87 
‘ girth BE MO SRS Mea SemMe Rei GTe” das Orca Aste kd 11} 284 
Length of mers (outer orders A civ gees teas eae Sis 138 
Greatest breadth of mesiacis:, ioe oo a eies ees Se LC Ais 108 
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[ Voi. 


Gee 


Second and fifth pereiopods : 
Length of propodus, second perciopod.. 0 4. oe. vec eee 
Breadth at artvculation of dactyl oo lees. cea eee se 
BP OF gee ee oe eae ee eae ss 
Breadth i MOP AUACUIGUOR) Ge koe Pea ea ee ees 
Greatest length of CALPUS ve eee eee eee cette eee nee 
Breadth of carpus (second pereiopod) eck a ice eae aan ag 
Lieneth Gh cactyhi(nith pereiopod).... 2. sivas. ceeds et. 
breath or Gactyl (hith pereiopod).., 6 via. cae ce wee cee 
Wei h DEO DOOUS 6 oe a oy ow re cd esl od fa 
Breadth : COTS tt ee ae eet aire ae ahha oes 
x be (eee eC ae eee en 
TAGGL OCOD NS ocr ins ee kok oats ees UE GEN Hema ras ad 
Breadth PC Gee mee RECN eee Cobo CRT Lee sie os 


PLEOPODS : 


Lieneth Ot Test pleOpOde sa ie iy a ee eee ey ee as 
Piaciot™) OISEA SODIMOME | 8 ok re aie he eee Sarai tra 
Greatest. breadth of distal segment. <s ccs oe es 
Length of stalk of second pleopod... sc. sie cans ica. 
Breadth Deen ey De ae ea vaya epg Sad tte a, hte Stage. 
POONGUN OL EXON OCIES ae Sirs se nis eons ee uie ln 4 ons sss 
Breadth Pe has Sig iN Ban a aaete Gia Ne nih oat ECGER aanity doe ye gr eee 
Length of exopodite, sixth pleopod, from an angle bone 
BPMs 4 PIOLOPOUILE,:, oy fas acs cbr catia. eo oe ag 
Greatest breadth of exopodite at hinge, sixth picopod OS en 
Length of endopodite (sixth: ramped Be Gil wits -5 iam etsy igs be 
Greatest breadth ‘‘ BS Ck OH a at Bins oo aed heme auanrgre 


fe) 
foe oe: 

frat] feed pel at pel pel 
al” ai? alo ala al” al? B 


Le) Ss eS 
0) ea 


Spd aa eas ac aa eee oa paee 2 
jms Bw HID Hjw. arto or| 


| 
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From off Atlantic Highlands, N. J. 


BOSTON. 


THE HELIOTYPE PRINTING CO., 


See 
eer, 


a 


oe 


Article XVI.—NEW RODENTS FROM COLOMBIA AND 
VENEZUELA. 


By J, A. ALLEN. 


Through the liberality of Mr. Morris K. Jesup, President of 
the American Museum of Natural History, the Museum has been | 
placed in possession of one of the most extensive and best prepared 
collections of mammals that has probably ever been brought 
together from a single limited locality in South America. This 
collection has been made mainly in the vicinity of Santa Marta, 
Colombia, in the coast region below an altitude of 500 feet; a 
part, however, was collected in the lower portion of the Sierra re- 
gion, at altitudes varying from 4000 to 6000 feet. The collection 
was made under the direction of Mr. Herbert H. Smith, the well- 
known natural history explorer who has done so much excellent 
work, under various auspices, in Southern Brazil, in the West 
Indies, and in Mexico, by his wife, equally well known as an ex- 
pert zodlogical-collector, aided. by a corps of assistants. Through 
the aid.of Mr. Jesup, the Museum has purchased all except the 
duplicates of this collection;;which latter, however, are still at 
the Museum, and, with Mr. Smith’s generous consent, will be 
used as the basis of a later report on the mammals of the Santa 
Marta district. In the present paper, only the Rodents receive 
treatment, and these only so far as to make known the forms that 
appear to benew. Mr. Jesup has also purchased for the Museum 
Mr. Smith’s collection of birds thus far made in the same region, 
numbering upward of 3000 specimens. 

The Venezuelan forms here described are from a small collec- 
tion of mammals made by Mr. F. W. Urich, in the mountainous 
district situated about ninety miles from Cumana. This collec- 
tion, numbering only about 75 specimens, proved of special inter- 
est, as, though not numerous in species, it contained several not 
previously described, as did also a small collection of birds made 
by Mr. Urich at the same localities and received with the 
mammals.’ 

The external measurements given, when not otherwise stated, 
are those made by the collector from the fresh specimens. 


' See antea, pp. 153-156. 
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Lepus (Sylvilagus) superciliaris, sp. nov. 


Type, No. 15428, if ad. Bonda, Santa Marta District, Colombia, July se 
redo ° Coll. Hy EL Smith.) 

Color above pale buff, strongly varied with black, which in some specimens 
is quite the predominant color of the dorsal area ; sides rather paler with much 
less black ; nape patch rich rufous ; frontal region, from the nose to a point 
opposite the posterior canthus of ie eyes, deep rusty chestnut, with, or wholly | 
without (in different specimens), a slight admixture of black-tipped hairs ; 
crown paler rufous varied with black ; sides of the nose and cheeks buffy white, 
more strongly colored and varied with blackish on the latter ; a broad very dis- 
tinct grayish-white ocular stripe, very narrow below the eye,, broader and 
clearer above the eye, and forming a broad whitish patch both in front of and 
behind the eye; an indistinct blackish area midway between the eye and base 
of the ear; eyelashes black, the upper very long, thick, and intense black ;— 
above the ocular stripe is a very distinct narrow black stripe, separating the 
broad gray ocular stripe from the rufous of the frontal region ; ventral surface 
including inside of limbs, pure white to the base of the fur ; broad chest band 
strong buff, the fur pale gray at the extreme base ; whole throat and chin white, 
like the abdomen, but the pelage shorter ; fore limbs anteriorly pale rufous, 
passing into white or buffy white on the ier hind limbs clear rufous postero- 
externally, passing into buff on the antero- el border ; top of hind feet 
white, sides buff mixed with white, especially on the inner ade. more deeply | 
buff or pale rufous on outer edge; soles dingy buff, the fur more grayish 
basally ; tail pure white below, above dull rufous, the hairs blackish below the 
surface, thus often giving a dingy rufous general effect; ears large, thinly 
haired, whitish gray at extreme base posteriorly, passing iaelaely to blackish 
on the apical third, with a narrow edging of pure white; the antero-exterior 
third is more heavily clothed and grayish buff, the buffy tint siron gent: at the 
base of the ear and passing’ gradually into blackish apically. 

Young in first pelagesresemble the adults in all details. of.markings and color, 
except that the dorsal area is more strongly varied with black, with a tendency 
to a median blackish area, shown also in some of the adults. 

Measurements,—Type, total length, 400 mm. ; tail vertebrz, 25 ; hind foot, 
75, with claws, 87; ear (in dry skin), from notch, 55, from top of head, 72. 
Five adults measure as follows : total length, 394 (375-410); tail vertebra, ‘31 
(25-33); hind foot (with claws), 93 (87-100) ; ear (in dry skin) from notch, 53, 
from top of head, 65. , Hele , 

Skull, total length, 79; basal length, 59; greatest (zygomatic) width, 35.5 ; 
mastoid width, 26 ; interorbital width, 18 ; intertemporal width, 24 ; length of 
nasals, 33 ; width of nasals at base, 16; palatal floor, 7.5; from henselion to 
posterior border of palatines, 28.5 ; palatine foramina, 20x 5.5 ; upper tooth- 
row, crown surface, 12, at alveolar border, 14; lower jaw, condyle to incisor 
tips, 59; height at condyle, 32. r 


This species is based On rz specimens, 5 adult and 6 young, 
the latter of various ages, but mostly less than one fourth grown, 
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all taken at or near Bonda. ‘They vary but little in coloration, 
—the adults mainly in the buff tint of the upper parts, which 
ranges from strong buff to pale buffy white. 

Lepus superciliarts belongs to the Sylvzlagus group of Lepus, and 
to the section represented by Z. cwsolttus Allen of Colima, Mexico, 
with which it agrees in the general conformation of the skull, and 
especially in the deep grooving of the external face of the malar. 
It hence has no close relation to the subgenus Zager’. It should 
be compared with ZLepus cumanicus Thomas, from Cumana, 
Venezuela, which is doubtless its nearest ally, and with which it 
closely agrees in°.size and in general features... ZL: cwmanicus, 
judging from the description, is much paler, and if the conspic- 
uous black superciliary stripe so characteristic of the Bonda form 
Is present 1n cumanensis it is not mentioned in the detailed descrip- 
tion of the species. Also the deep clear rufous of the frontal 
region of the head in ZL. superciliaris as not mentioned in. the 
account of cumanensts. Vhe geographical and faunal relations 
of Bonda and Cumana, as indicated by the representation of © 
other groups of Rodents in the two regions, point to at least a 
subspecific differentiation in the Hares of the two localities. 


Isothrix rufodorsalis, sp. nov. 


Type, No. 14606, gad., Onaca, Santa Marta District, Colombia, Dec. 24, 
r898 3 Coll, HH, Smith. 

Pelage very soft, almost woolly, full and long. Color of dorsal area deep 
rufous, paler yellowish rufous on the sides, including sides of head to the 
nose; a few long black-tipped hairs on the top of the head and nape; 
below, including inner surface of limbs, fulvous, passing insensibly into the 
color of the sides ; whiskers, a tuft of long bristles between the eye and ear, 
and a tuft of long hairs at the inner base of the ear, intense black ; ears small, 
pale brown, naked externally, but with numerous long hairs from the inner sur- 
face ; upper surface of fore and hind feet pale fulvous gray ; tail heavily haired 
throughout, basal three-fifths black, terminal two-fifths pure white. 

Measurements.—Vype (and only specimen), total length, 457 mm. ; tail 
vertebrae, 207; hind foot, without claws, 35, with claws, 40; ear, 12. (foot 
and ear measured from dry skin.) 

Skull, total length, 52.5; basal length, 40; zygomatic width, 24.5 ; mastoid 
width, 21; interorbital width, 24; length of nasals, 15 ; width of nasals at 
middle, 5 ; crown length of upper toothrow, 5.8; palatal length, 5.3; length 


of lower toothrow, 5.3. 


This very interesting species is based on a single specimen 
from Onaca. The pelage is very soft and full, the tail heavily 
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clothed, black for the greater part of its length and pure white 
for the terminal two-fifths. The ears are very small, tufted with 
long hairs on the inner surface ; hind feet very short and broad. 
The skull is short and broad, the zygoma heavy and broad but 
not arched laterally, and the supraorbital edges of the skull are 
greatly developed, with straight external borders, the interorbital 
region being thus very broad with nearly parallel edges. The 
facial portion of the skullis extremely short, the distance between 
the incisors and the molar series being a little less than the length 
of the crown surface of the upper toothrow. The teeth are much 
worn, but indicate a tooth pattern closely like that figured by 
Giinther for his Zasturomys villosus (Deville), with which the 
general character of the skull agrees (cf. P. Z. S., 1876, 744, fig. 
5). Lsothrix rufodorsalis, however, appears on the whole to be 
very distinct from any of the other described members of the 
Lsothrix group. - 
Echimys mince, sp. nov. 


Type, No. 15389, 6 ad., Minca, Santa Marta District, Colombia, July Io, 
soo. Con. Hy HH. - Sarthe . 

General color above strong golden brown, lined with black, the pelage of 
the dorsal area consisting of yellowish brown hairs abundantly intermixed with 
grooved, black-tipped spines, which appear at the surface as blackish points ; 
sides lighter and less varied with black, the yellowish brown hairs composing 
most of the pelage, with a few black-tipped bristly hairs intermixed ; beneath, 
pure white, including inside of limbs, the pelage rather soft and wholly with- 
out spines ; sides of the head lighter and more grayish than the sides of the 
body ; top of head darker than the back, being more mixed with blackish ; 
outer surface of the fore limbs gray tinged with yellowish, becoming whitish 
on the upper surface of the feet ; hind limbs externally like the sides of the 
body, but upper surface of the feet whitish, varying from grayish white to 
nearly pure white ; ears of medium size, oval, rounded at top, and covered ex- 
ternally with very fine short hairs, more sparsely clothed within ; tail sharply 
bicolor, blackish above, nearly white below, clothed for an inch at the base 
with soft hairs like those of the adjoining parts of the body, the rest of the tail 
sparsely covered with very short hairs, imperfectly concealing the annulations. 

Young in first pelage, uniform blackish brown above, pure white below. The 
pelage of the median area of the back is stiff and bristly, the spines in part 
grooved, but thinner and weaker than in the adult pelage. 

Measurements.—Type, total length, 456 mm.; tail vertebrz, 210 ; hind foot, 
without claws, 50, with claws, 57. Twenty adult males and 14 adult females 
measure as follows: 20 males, total length, 437 (400-490) ; tail vertebra, 202 
(186-224) ; hind foot (with claws), 51 (46-57) : 14 females, total length, 413 
(380-440) ; tail vertebrae, 194 (170-210) ; hind foot (with claws), 46 (42-50). 
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Skull (of type), total length, 60; basal Jength, 47; zygomatic width, 27 ; 
mastoid width, 21; interorbital width, 13; length of nasals, 23; width of 
nasals at middle, 6.3; crown length of upper toothrow, 8.5; palatal length, 
$.5 ; length of lower toothrow, 9.2. 


This species is based on 102 specimens, of which 87 were taken 
at Minca and 15 at Bonda; the series includes quite a number of 
young of various ages, ranging from those in first pelage to young 
adults. | 

Lichimys mince belongs to the same group as &. ¢riéuitatis, hav- 
ing the same pure white belly, the same general proportions, and 
practically the same dentition. Its, however, very much smaller 
and very different in coloration, being golden brown above 
instead of dark chestnut brown. sesh sh 


Echimys urichi, sp. nov. 

L ype, No. 14798, 6 ad., Quebrada Secca, Venezuela, Nov: 23, 1898 ; F.. W. 
‘Urich. 

Similar in color and proportions to Z. ¢7/n7¢/at¢s, but much smaller. 

Mvasurenents.—TVype, tota] length, 370 mm. ; tail vertebrae, 171; hind foot, 
-43, with claws, 46; ear, 25. Ten’ adult males measure as follows: total 
length, 390 (344-409) ; tail vertebrae, 162 (140-186); hind foot, 44 (42-46) ; 
ear, 25 (24-27). Two adult females average slightly less. 

Skull, type, total length, 48; basal length, 33; zygomatic width, 23 ; mas- 
toid width, 20 ; Interorbital width, 10.3 ; length of nasals, 16; width of nasals 
at middle, 4.5 ; crown length of upper toothrow, 8; palatal length, 8; length of 
lower toothrow, 8.6. 


Named in honor of Mr. F. W. Urich, so well known through his natural 
history work in Venezuela and Trinidad. 

This is an almost exact miniature of Z. ¢rindtatis, but the differ- 
ence in size 1s so great that the separation seems unquestionably 
necessary, &. wricht being nearly one third smaller than &. ¢rznz- 
tatts. ‘(he comparative measurements of &. ¢rinitatis, E. mince, 
and #. uricht are shown in the following table, based on adult 
male specimens, from which it appears that the largest specimens 
of £. urichi do not very closely approach even the smallest 
specimens of &. ¢rinttatis. 


| No. of | | 

| Speci- | Total Length. | Tail Vertebre.| Hind Foot, | Ear. 

| mens, | 
£., trinttatis....| 10 |469(440-510)| 211 (185-230) 53.3 (< 18's)! 27 (21-31) 
PO MERE BD cg es. 20 —|437 (400-490) | 202 (186-224) 51 (46-57) | pda 
EOCENE) iors 10 | 390(344-409) 162 (140-186) 44 (42-46) | 25 (24-27) 


200 Bulletin American Museum of Natural History. | Vol. XII, 


In £. urichi the spines are weaker than in &. ¢vzuitatis, and are 
confined to a much narrower tract of the median dorsal area. 

E. urichi is based on a series of 21 specimens collected at Los. 
Palmales and Quebrada Secca, near the northern coast of Vene- 
zuela, go miles south of Cumana, at elevations of 2000 to 4000 
feet, mm November and December, 1693, About -one ‘half: the 
specimens are fully adult, and the remainder ‘young adults,” 
there being no very young specimens in the series. 


Echimys canicollis, sp. nov. 


Type, No. 15397, 6 ad., Bonda, Santa Marta District, Colombia, April 20, 
15095) Coll) Ey -fh. pmith: 

Pelage of the dorsal region hispid, sparsely intermixed with weak slightly 
grooved spines; pelage of the sides and underparts softer but hairy and not 
furry. Color of the upper parts, from the nape posteriorly to the rump, rather 
pale yellowish brown, or pale golden brown, varied over the back with black- 
tipped spines or spiny hairs, paler and grayer on the sides, including the region 
at the base of the tail ; top of head and nape grayish, varied with black ;_ sides. 
of head and sides of neck rather clear gray, becoming paler on the cheeks ; lower 
parts and inside of limbs white, the gray of the sides of the neck extending on 
to the sides of the throat, and sometimes (especially in immature specimens) 
meeting to form a brownish gray throat band; upper surface of fore and hind 
feet gray, often approaching whitish on the hind feet; ears rather broad and 
low, brown, practically naked (short, grayish hairs are visible under a lens) ; 
tail rather indistinctly bicolor, blackish above, the lower surface (about one 
third of the circumference) dull flesh-color ; the tail is scantily haired, the hairs. 
partly (in some specimens wholly) concealing the annulations. 

The young in first pelage are dusky gray above, the hairs faintly tipped with 
yellowish, darker along the middle of the back, grayer on the sides ; below 
white, with sometimes a broad pectoral band of gray. 

Measurements.—YVype, total length, 425 mm. - tail vertebrae, 178 ; hind foot, 
43, with claws, 50. Seventeen adult males and 18 adult females present the fol-. 
lowing measurements: 17 males, total length, 396 (372-440) ; tail vertebra, 162 
(155-185) ; hind foot (with claws), 50.5 : 18 females, total length, 366 (352-408) ; 
tail vertebrae, 154 (134-175) ; hind foot, 47 (45-50). 

Skull (of type), total length, 54; basal length, 38; zygomatic width, 25 ; 
mastoid width, 20.3; interorbital width, 12; length of nasals, 20; width of 
nasals at middle, 6; crown length of upper toothrow, 8; palatal length, 9; 
length of lower toothrow, 9. 


This species is based on a series of go specimens, of which 45, 
are from Bonda, and the remainder about equally from Santa. 
Marta, Mamatoca, and other nearby points, ranging in altitude 
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from sea level to 500 feet. As usual in doubtless all the species 
of Achimys, about one in four to six, in the adults, is tailless. 

In coloration Zchimys canicollis appears to greatly resemble 
Loncheres caniceps Giinther (P. Z. S., 1876, 745), from Medellin, 
but here the resemblance ceases, the two forms being not even 
congeneric. 

Mas very different: im color: from either: of the three. otier 
species mentioned in the present paper, and differs hkewise in 
cranial characters. In dentition it is quite similar to &. ¢rinztatzs, 
Ly. mince, and £. urichi, but the skull is relatively shorter and 
broader, the audital bulla are very much larger, and the ptery- 
goids much slenderer and very differently shaped, while the basi- 
occipital region ts greatly narrowed, in consequence of the unusual 
size of the audital bulle. It seems not to need comparison with 
any of the other described species of the genus. 


Heteromys jesupi, sp. nov. 


. Type, No. 15347, near Minca (at an alt. of rooo ft.), Santa Marta District, 
“Colombia, July 30, 1899 ; Coll. H. 11. Smith. 

Slightly larger than Heferomys anomalus of Trinidad, and much paler. Gen- 
eral color above grayish brown slightly varied with yellowish; beneath pure 
white, including the inner surface of the limbs, the white extending well up on 
the sides and running forward along edge of the cheek pouches to the nose, as 
in the allied forms, Y. anomalus, H. melanoleucus, and H, longicaudatus ; wpper 
surface of hind feet dull white ; of fore feet grayish white ; forearm grayish 
brown, instead of blackish brown, as in the other forms ; tail and ears scantily 
haired. Mamme, +-++ 3 = 6,—two pectoral and four inguinal. Soles naked, 
-6-tuberculate. 

Measurements.—Type, total length, 330mm. ; tail vertebra, 163 ;, hind foot, 
33; ear (in skin), 10,3. | 

Skull, total length, 31.5 ; basal length, 26 ; zygomatic width, 16 ; mastoid 
width, 16; interorbital width, 8.6; crown length of upper toothrow, 4.5 ; 
Jength of lower toothrow, 4.6. 


Named in honor of Morris K. Jesup, President of the Amer- 
ican Museum of Natural History, through whose liberality the 
Museum has been placed in possession of the extensive collection 
of Colombian mammals which forms the basis of the present 
paper. 

Heteromys jesupi is based on a series of £3 specimens, from six 
different localities in the Santa Marta District, varying in eleva- 
tion from sea level to 2000 feet, as follows : Bonda and Mamatoca, 
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each 1;  Bonda 3; Masitiga..Veija. (500 feet), 3;° Minca, 
(1000-2000 feet), 5. It is readily distinguishable from either Z. 
anomalus or LH. melanoleucus by its decidedly paler coloration, 
which is even more strongly shown by the young in first pelage 
than in the adults. The young of ZH. zesupz is grayish brown ; of 
ff, anomalus blackish brown. The similarity in size between the 
three South American species is shown in the following table of 
measurements. It should be noted that measurements of /. 
jesupt are all from females, and should be compared with those 
of the females of the other two species. From this comparison 
it is evident that 7. 7esup7zis rather larger than either A. anomalus 
or H. melanoleucus. 3 


Speci sex. Total Length. | Tail Vertebra. | Hind Foot. 
fleteromys anomalus 7 6 | 290 (273-307)|160 (146-178)/35 (33-37) 
i. | 14 | @ |277.5 (265-290)) 151 (132-160)/34 (33-36) 
s melanoleucus, 11 6 | 281 (276—309)} 164 (151-180)} 34.3 (33-36) 
6 ) 15 Q | 264. (246-287))| 149 (136-167)|34 (30-35) 
‘© Gesupt | 6 | Q | 292 (272-330)| 160 (146-185)|/34 (30-36) 


Note ON Fleteromys melanoleucus GRAY.—The small collection 
of mammals recently received from Mr. F. W. Urich, of Port-of- 
Spain, Trinidad, contained, among others of much interest, 3 
specimens of Heteromys melanoleucus Gray (Proc. Zobél. Soc. Lon-. 
don, 1868, 204). Of these 23 were collected at Los Palmales, and 
the others at the nearby locality Quebrada Secca, in the moun- 
tains about go miles south of Cumana, at an altitude of about 3000 
feet, in December, 1898. 

Gray gave the habitat of his A. melanoleucus as “‘ Honduras,” 
but, as shown by Mr. E. R. Alston, incorrectly, the specimen on 
which it was based having been sent by Dyson from Venezuela,” 
The exact locality of the specimen is not known, but is presum- 
ably near the coast in northern Venezuela. 

As shown by the measurements given above, the external di- 
mensions agree very closely with those of A. anomalus from 
Trinidad. ‘There is practically also no difference in color, but 
the well made skins give the impression of.a much _ stouter 
animal. ‘This is well substantiated by the skulls, which are very 


' Ann, and Mag, Nat. Hist. (5) VI, 1880, 118; Bioi. Centr.-Am., Mamm., 167. 
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much larger, there being an average difference of about 3 mm. in 
total length, and very nearly a full millimetre in mastoid breadth. 
This difference isshown somewhat by the external measurements, 
inasmuch as the maximum size Is greater in both sexes in /7Z, 
melanoleucus than in AL, anomalus. ‘Vhe skull is also not only 
larger in its linear dimensions, but is much more heavily built. 
The two forms, though closely related, are thus readily separable. 


Akodon venezuelensis, sp. nov. 


Type, No, 14724, 6 ad., Quebrada Secca, near Cumana, Venezuela. Col- 
lected Dec, 10, 1898, by Mr. F; W. Urich. 

Color above yellowish brown with a slight olivaceous shade: varied with 
blackish, the hairs being plumbeous nearly their whole length, and tipped 
slightly with yellowish brown, producing a minutely grizzled effect, shading on 
olive ; lower surface lighter, in general effect grayish washed with pale ochra- 
ceous, the color of the lower parts passing insensibly on the sides into the color 
of the upper surface; head concolor with the body ; ears medium, dark brown, 
nearly naked on both surfaces ; tail blackish above, grayish below, covered with 
very short hairs, through ees the annulations are aetEpehiy visible ; feet 
dusky above, the soles of the hind feet biack. 

Measurements.— Type, total length, 161 mm.; tail vertebrae, 60; hind foot, 
21.5, with claws, 24; ear, 16. ‘The tail in this specimen is apparently abnor- 
mally short, due probably to injury in life, as in a series of five other specimens 
the tail ranges in length from 70 to77mm._ A series of 6 specimens, 3 males 
and 3 females, all adult, measures as follows: Total length, 176 (166-189) ; 
tail vertebree, 71 (60-77) ; hind foot (with claws), 22.3 (20-24) ; ear, 16 (15-17). 

Skull, total length, 34.5; basal length, 23; zygomatic width, 19.6; mastoid 
width, 13; interorbital breadth, 6; length of nasals, 10; length of palatal 
foramina, 6.5; length of upper molar series, 5; length of lower jaw (condyle 
to tip of incisors), 20; height (coronoid to angle), § 


Akodon venesuelensts is based on six specimens taken by Mr. F. 
W. Urich at Quebrada Secca, in the mountains go miles south 
of Cumana, Venezuela. ‘They are all adult, and are very uniform 
in coloration and size. Compared with A. wrichz, from Trinidad, 
it is smaller, with larger ears and a relatively longer tail, and is 
very strikingly different in coloration, the general color above 
being much paler and lacking the ruddy general effect seen in 
A, uricht, 

| Akodon columbianus, sp. nov. 
Zype, No. 15336, 6 ad., Manzanares (alt. 3000 ft.), Santa Marta District, 


Colombia, Sept. 6, 1899; Coll. H. H. Smith. 
Above dark brown minutely grizzled with strong yellowish brown, varied 
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with black, with a tendency to a blackish median dorsal area; below uniform 
rusty brown, the rusty tips of the hairs often quite concealing the grayish under 
color; ears blackish, nearly naked; tail dusky, unicolor, entirely naked, the 
scanty very short hairs in no degree concealing the annulations ; feet dusky 
(hind feet blackish), thinly haired. 

Measurcnients.—Type, total length, 230 mm.; tail vertebrae, 102 ; hind foot, 
27, without claws, 24 5; ear (in dry skin), 14. Four adult specimens (3 males 
andr female) measure as follows: Total length, 222 (207-230) ; tail vertebre, 
97 (94-102); hind foot, 26.5 (25-27). 

Skull, total length, 30; basal length, 23; zygomatic width, 16; mastoid 
width, 13; interorbital width, 6.5; length of nasals, 7; length of palatal foram- 
ina, 4.6; length of upper toothrow, 4.8; length of lower jaw (condyle to tip of 
incisors), 17.5, height of lower jaw (coronoid to angle), 7.5. 


Akodon columbianus differs from its nearest geographical ally, 
A. venezuelensts, by its much darker color, and very long, wholly 
naked tail, and by the unusual shortness of the rostral portion of 
the skull, and the corresponding shortness of the palatal foram- 
ina, which also terminate posteriorly considerably in advance 
of the first molar. While apparently as dark in color as A. bogo- 
tensts, it differs from that species in its larger size, very long tail, 
and in important cranial characters, the proportions of the skull 
being quite different, with the usual resulting differences in 
details. ? 

This species is based on 4 specimens, 3 of which were taken at 
Manzanares (altitude 3000 feet), September 6, 1899, and the 
other at Minca (altitude 2000 feet), July 17, 1899. They are all 
adult, and very uniform in coloration. 


Oryzomys maculiventer, sp. nov. 


Type, No. 15306, 6 ad., Sierra El Libano (alt. 6000 ft.), Santa Marta Dis- 
trict, Colombia, May 17..18090;; Coll. 11. HL. Smith, 

Pelage full, long, and soft. Color above tawny rufous varied with black- 
tipped hairs, brighter and clearer tawny on the sides; top of head darker and 
less tawny than the back, nose and sides of face to the eyes gray ; beneath pure 
white, in adults the hairs are clear white to the base all over the ventral surface, 
which is sharply defined against the sides; forearm and manus pure white to 
above the elbow ; hind limbs externally like the sides of the body, less rufous on 
the inner face; hind feet gray with a tinge of fulvous, especially proximally ; 
ears rather large, brown, nearly naked on both surfaces except on the anterior 
base externally ; tail naked, bicolor, brown above, flesh-color below. 

Measurements,—Type, total length, 335 mm. ; tail, 170; hind foot, 32 (with- 
out claws, 29); ear (in dry skin), 19. Twenty-eight adults, 18 males and 10 
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females, measure as follows: Males, total length, “329 (307-345); tail, 176 
(162-194) ; hind foot, 32.7 (29-36). Females, total length, 312 (302-333) ; tail, 
172 (163-182) ; hind foot, 32 (28-34). 

Shull, type, total length, 34.4; basal length, 27 ; zygomatic width, 18 ; mas- 
toid width, 13; interorbital width, 5; length of nasals, 7.6; palatal length, 
7.8; length of palatine foramina, 5.5; length of upper toothrow, 5.5 ; length 
of lower jaw (condyle to incisor tips), 20; height (condyle to angle), 8.5; at 
coronoid process, 8.5. 

Young in first pelauge.—Above dark, many of the hairs rufous tipped ; sides 
of the nose paler and more tinged with rufous ; below dark gray, with irregular 
patches of white, the general color of the ventral surface passing gradually on 
the sides into that of the upper surface ; ears, tail, and feet nearly as in the 
adult, except that the fore limbs are externally like the sides of the body. The 
ventral patches of white are variable in size and consist usually of a small anal 
patch and a very large pectoral patch, in which the hairs are white to the base, 
as in the adults. 

From this early phase there is every gradation to the pelage of the adult. 
_ This change is most noteworthy and interesting in respect to the ventral surface, 
where the original white patches gradually extend till the whole ventral area 
becomes entirely pure white to the base of the hairs. Not only do the original 
white patches increase in extent, but white hairs also become intermixed with 
the gray of the general surface, so that the original gray lhecomes veiled with 
white long before the gray disappears from the basal portion of the pelage. In 
advanced stages of the change the pectoral patch extends forward to the throat, 
and backward along the median line of the belly, meeting the enlarging anal 
patch, at this stage only the lateral portions of the ventral surface remaining 
gray, more or less strongly veiled with white. The wholly pure white ventral 
surface seems to be acquired slowly, and may never be obtained by all individ- 
uals, as the percentage of such specimens is small in the present large series, 
being not over one in seven. The particolored condition of the majority of 
even the practically adult specimens has suggested the specific name here 
imposed, 


Oryzomys maculiventer seems to be a common species in the 
Sierra El Libano district, the present series numbering 47 speci- 
mens, collected as follows: Valparaiso, altitude 4500 feet, 13 
specimens, April r4-June 16, 1899 ; Sierra El Libano, elevation 
6000 feet, 34 specimens, May, 1899. 

This is one of the largest members of the genus known to me, 
being considerably larger than any species thus far described 
from northeastern South America. In cranial characters it 
resembles O. merzdensis Thomas, from Merida, Venezuela, and it 
seems also related to O. albigularis (Yomes), from Pallatanga, 
Ecuador, but is much larger than either, and apparently differs 
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in coloration. A peculiar feature of the skull is the shortness of 
the palatine foramina. 


Oryzomys trichurus, sp. nov. 


Type, No. 15328, 8 ad., El Libano plantation, near Bonda (alt. 500 ft.),. 
Santa Marta District, Tue 29; 18003 Coll, My E, Smith, 

Pelage ordinary. Color above strong yellowish brown, approaching Bes 
ceous, conspicuously lined with black ; sides, and especially the sides of the 
face, ochraceous ; below uniform pure white to the base of the fur ; ears rather 
small, brown, well covered externally with short yellowish brown hairs; tail 
considerably longer than head and body, heavily clothed with pale yellowish. 
brown bristly hairs, completely concealing the annulations ; fore feet whitish, 
hind feet yellowish buff. 

Young in first pelage are yellowish gray-brown above, rather clearer fulvous 
on the cheeks and sides, and pure white below to the roots of the hairs, as in 
the adult. ‘Tail hairy. 

Measurements.—Vype, total length, 281 mm. ; tail vertebrze, 160 ; hind foot, 
23, with claws, .25; ear (in dry skin), 13. 

Skull, total length, 30; basal length, 22; zygomatic width, 15; mastoid 
width, 11; interorbital width, 5; length of nasals, 10.5; palatal length, 5.3; 
palatine foramina, 5; upper toothrow, 4; lower jaw, length (condyle to incisor 
tips), 18 ; height (condyle to angle), 6.7 ; height at coronoid, 6.5. 


Oryzomys trichurus 1s based on an adult male and two young 
(as skins, other young in alcohol), all from near Bonda, An 
adult nursing female, also from Bonda, resembles the type in 
measurements and coloration, and is indistinguishable also in 
cranial characters, but has the tail nearly naked, possibly from 
the wearing off of the hair. 

This species is at once recognizable by its heavily clothed tail, 
pure white underparts, and strong fulvous coloration above. It 
evidently belongs to the O. flavicans group, from which it differs 
in its heavily clothed tail and pure white underparts. The tail 
is as hairy asin RAipodomys sumichrastt. O. flavicans illectus Bangs, 
from Pueblo Viejo, Colombia, from an altitude of 8000 feet (O. 
trichurus is from near sea level), is similar in most respects, but 
has the underparts “a beautiful rich orange-buff to base of 
hairs.”” A specimen in the Smith collection from Minca, altitude 
2000 feet, is apparently intermediate between lectus and trichu- 
rus, it having larger ears than ¢richurus, and being much deeper 
colored above, with an orange ochraceous lateral band, the lower 
parts strongly tinged with ochraceous, and the tail naked. This 
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specimen I refer provisionally to O.//. z/ectus, though evidently it 
is not typical. 

In notes on the labels the collector states that in one case the 
young specimens were found in a nest in a hollow tree, ang in 
the sother im-a-bird’s nest, 


Oryzomys sanctzemarte, sp. nov. 


Type, No. 15312, @ ad., Bonda, Santa Marta District, Colombia, June 5, 
1899; Coll. H. H. Smith. 

Pelage full, long, and rather coarse. Color above pale yellowish brown, 
lined with black, through the admixture of many black-tipped hairs ; sides, in- 
cluding cheeks, paler and grayer ; ventral surface entirely clear whitish gray, 
the fur plumbeous at base; ears rather small, pale brown, nearly naked ; tail 
short, indistinctly bicolor, blackish brown above, a little lighter (in some speci- 
mens fulvous gray) below, nearly naked, except apically, where the short 
hairs are more numerous and longer; feet grayish flesh-color ; hind feet stout. 
and broad, the lateral toes relatively rather shorter than usual in species of 
Orvzomy's. 

Measusements.—Type, total length, 229 mm.; tail vertebree, 100 ; hind foot, 
24.5 (with claws, 27); ear (in dry skin), 15. | 

Skull, total length, 31; basal length, 24; zygomatic width, 16; mastoid 
width, 12; interorbital width, 5; length of nasals, 13; palatal length, 5.2; 
length of palatine foramina, 6.2; length of upper toothrow, 4.4; length of 
lower jaw (condyle to incisor tips), 20; height at condyle, 7; height at coro- 
noid, 8. | | 


Oryzomys sanctemarte is based on 8 fully adult specimens—5 
males and 3 females—-collected in the low coast district (sea 
level to soo feet) near Santa Marta (Santa Marta, 1 specimen ; 
Bonda, 4; Mamatoca, 2; Masinga Veija, 1), April 15 to June 
12, 1899. They are very uniform in coloration ; a single ‘young 
adult’ female differs from the others in being somewhat darker 
above. | | 

This form belongs to the same short-tailed group of the genus 
as O. brevicauda Allen & Chapman, from ‘Trinidad, and O. phaeopus 
and O. phaeopus obscurior Vhomas, respectively from Pallatanga, 
Ecuador, and Concordia, Medellin, Colombia, all these localities. 
being in very different faunal areas from that about Santa Marta. 
It is, however, much smaller than O, drevicauda, and very differ- 
ent in coloration, the pale yellowish-brown of the upper parts of 
O. sanclemarte contrasting strongly with the rufous brown of 
O. brevicauda. On the other hand, O. sanctemarte is evidently 
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very much paler than O. p@opus, which is described as nearly — 
avreeing in the color of the upper parts with the “ vandyke- 
brown” of Ridgway’s ‘Nomenclature of Colors,’ and as “ dirty- 
buff” below ; while O. sanctemarte agrees, above, quite nearly 
with Ridgway’s “ tawny-olive,” and is clear light-gray below. It 
is also rather larger than O. pheopus, while O. phaeopus obscurior is 
described as still smaller and darker than O. pheopus. ‘The fol- 
lowing table shows the comparative measurements of these four 


forms. 
‘No. of . 
| Seer et Tail Vertebre. Hind Foot. 
| Sex, 
O. sanclemarle | 5. 6 1230 (216-241) 97.6 (90-103) 26.5 (25-29) 
ne i | 3 [220 (210-235)|\92 (85-100) 25.7 (23-27) 
O. brevicauda 13 61253 (230-272) 103 (83-115) 28 (26-30) 
° | 5 %/233 (220-238)/89 (88- 93) 27 (25-30) 
O. phaopus bake: 4210 98 24. (without claw) 
O. p. obscurior ir 3200 7 89? (tail defective) 22.4 (without claw) 


Oryzomys mollipilosus, sp. nov. 


Z7ype, No. 1§323,.2 ad., Valparaiso (alt. 4500 ft.), Santa Marta District, 
May 10, 1899; Coll. H. H. Smith, ‘* Mother of four young ”—collector’s note 
on label, 

Pelage soft and velvety, especially soft and downy on the ventral surface. 
Color above, yellowish gray-brown, strongly varied with black-tipped hairs, 
tending to a blackish median dorsal area; sides paler, gray-brown faintly 
tinged with pale buff ; below clear uniform ashy gray, the basal half of the 
hairs pale plumbeous ; ears medium, blackish brown, almost naked ; tail dark 
brown above, a little paler below, very finely scaled and nearly naked ; feet 
flesh color. 

The young in first pelage are blackish brown, the hairs, more especially on 
the sides, slightly tipped with pale yellowish-brown ; lower parts as in adult. 

Measurements.—Vype, total length, 233 mm. ; tail, 110 ; hind foot, 25.5, with 
claw, 28 ; ear (in dry skin), 14. A series of 3 adults measures as follows : Total 
length, 330 (225-333) ; tail, 110 (108-113) ; hind foot, 29 (27-30). 

Skull, total length, 30; basal length, 21.5 ; zygomatic width, 14; mastoid 
width, 12; interorbital width, 5; length of nasals, 10; palatal length, 6; 
length of palatal foramina, 3.8; length of upper toothrow, 4.3; length of 
lower jaw, 18; height at condyle, 7; height at coronoid, 6.5 ; length of lower 
toothrow, 4.5. Supraorbital bead well developed. 


Oryzomys mollipilosus is based on four adults and three young, 
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all from Valparaiso (altitude 4500 feet), except one, which is 
from Minca (altitude 2000 feet). ‘The adults vary a little in the 
amount of black intermixture in the dorsal area, the Minca speci- 
men, referred here doubtfully, having quite a distinct median 
blackish area, 

This species appears to be related to O. gracilis Thomas, from 
Concordia, Medellin, Colombia, resembling it in proportions, in 
its soft velvety pelage, and in the general coloration of the upper 
parts. It is, however, not. white on the under surface, and is 
very much larger. It also greatly resembles O. magdalene of the 
present paper, but is much paler above, and also very much 
larger. That the specimens of O. mollipilosus are adult is evinced 
by the fact that two of the females were nursing young. 


Oryzomys magdalene, sp. nov. 


Type, No. 15318, @ ad., Minca (alt. 2000 ft.),’ Santa Marta District of 
Magdalena Province, Colombia, August 3, 1899; Coll. H. H. Smith. 

Pelage, short, very soft, and velvety. Above strong yellowish brown, much 
varied with black, especially along the median area, paler, uniform yellowish 
brown on the sides; below uniform whitish gray, the hairs plumbeous at base, 
and the pelage very thick, short, and velvety ; ears blackish brown, of medium 
size, naked ; tail brown, scarcely lighter below, naked, very finely scaled ; feet 
flesh color. 

Measurements.—Type, total length, 244 mm.; tail, 144; hind foot, 33; ear 
(in dry skin), 15. Another specimen, 4 ad., from Valparaiso, measures as 
follows: Total length, 234; tail, 135 ; hind foot, 29, with claws, 32. 

Skull, total length, 31.5; basal length, 25; zygomatic width, 15; mastoid 
width, 12,2; interorbital width, 5.3; length of nasals, 12; palatal length, 7; 
length of palatal foramina, 3.4; length of upper toothrow, 4.3; length of lower 
jaw, 19.2; height at condyle, 7; height at coronoid, 7; length of lower 
toothrow, 4.8. 


Oryzomys magdalene is based on two specimens, one of which, 
a female, is from Minca and the other, a male, from Valparaiso. 

This species belongs to the same group as Oryzomys gracilis 
Thomas, and QO. mollipilosus of the present paper, and perhaps OQ. 
velutinus Allen & Chapman from ‘Trinidad. The latter, how- 
ever, is larger and much redder, and has much larger ears. O. 
mollipilosus 1s, as regards general features, a miniature of O. magda- 
len@, but is paler, as well as much smaller, and has a relatively 
much shorter tail. 


[ November, 1899. | 14 
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Oryzomys villosus, sp. nov. 


Type, No. 15321, 92 ad., Valparaiso (alt. 45co ft.), Santa Marta District, 
Colombia, April 15, 1899; Coll) A. Hy Smith. 

Pelage soft, fine, and velvety throughout. Color above yellowish brown, 
mixed with black, paler and more yellowish on the sides; below uniform 
whitish gray, fur plumbeous at base; ears light brown, large, naked ; tail long, 
brown, a little lighter below than above, more especially on the proximal half; 
feet buffy gray. 

Measurements,—'Type, and only specimen: total length, 275 mm.; tail, 148 ; 
hind foot, 26, with claws, 28.5 ; ear (in dry skin), 17. 

Skull, total length, 32.6; basal length, 26; zygomatic width, 17.5 ; mastoid 
width, 12.4; interorbital width, 5.5; length of nasals, 11; palatal length, 
7; length of palatal foramina, 5; length of upper toothrow, 5.4; length of 
lower jaw (condyle to incisor tips), 21; height, condyle to angle, 8.3; height 
at coronoid, 8; length of lower toothrow, 6. Skull short, broad, especially the 
rostral portion ; coronoid low, broad, angular, without the usual prominent 
backwardly directed point. 


Oryzomys villosus 1s based on a single adult nursing female, 
from Valparaiso. Apparently only four mamme were function- 
ally developed, of which one pair is inguinal and one pair axillar. 
This is a long-tailed, rather large species, with rather large ears 
and a remarkably soft, short, velvety pelage throughout. (The 
pelage, however, seems rather worn.) ‘The skull is short, broad, 
and massive, with the coronoid very low and broad, forming 
merely an obtuse angle without a sharp point; yet the two sides 
are alike and the structure seems normal. It is apparently nearly 
related to O. mertdensts Vhomas, but is smaller, with a relatively 
longer tail, very much smaller ears, and a quite different colora- 
tion. It is perhaps still nearer O. vestitus Vhomas, also from 
Merida, trom which its smaller size and dissimilar coloration 
should distinguish it. : 


Oryzomys palmarius, sp. nov. 


Z ype, NO,-14733, 6.ad,, Quebrada Seccea, Veneayela, Deéc:.10,; 1898):° FW. 
Uirichs:, 

Pelage full, long, and soft. Color above yellowish gray-brown, varied with 
blackish-tipped hairs, passing into pale fawn on the sides; head and face much 
grayer than the body ; below dull grayish white, the plumbeous underfur well 
concealed by the whitish tips ; ears of medium size, brown, thinly-haired ; fore- 
arm and manus dingy gray, the toes lighter, whitish ; hind foot short for the 
size of the animal, thinly haired, varying in different specimens from dingy 
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gray to flesh color; tail long, dark brown, nearly unicolor, naked except. to- 
wards the tip, where it is scantily clothed but not penicillate. 


Measurements.—Type, total length, 269 mm.; head and body, 119; tail 
vertebrze, 150; hind foot, 21.5, with claws, 24; ear, 19. Four adults measure 
as follows: Total length, 260 (238-281) ; tail vertebrae, 146 (135-162); hind 
foot, 25 (24-26) ; ear, 17 (16-19). : 


Skull (of type), total length, 31 ; basal length, 24; zygomatic width, 16.6; 
mastoid width, 12.4 ; interorbital width, 5.3; nasals, 11; palatal length, 7.2 ; 
palatal foramina, 6.5 ; upper toothrow, 5 ; lower jaw, length (condyle to in- 
cisor tips), 20; height, angle to condyle, 7.8. 


Oryzomys palmarius is based on five adult specimens, four of 
which are from Quebrada Secca, and one from Los Palmales, 
taken Nov, 26.to. Dec. 10 48090.by Mra WV Urioke Ones 
young adult, differs a little from the others in being darker and 
less fulvous. | 

This species is a very near ally of Oryzomys trinttatis Allen & 
Chapman, from Trinidad. It differs from it in being decidedly 
smaller and paler, and in having a grayer head and face. In 
proportions, in the texture of the pelage, and in cranial characters 
(except in the much smaller size of the skull), there is a close 
similarity. The tail, however, is slightly villous, especially to- 
ward the tip, and not naked, as in O. ¢rinztatts. It is very much 
smaller and otherwise very different from either O. meridensts 
Thomas, or O. vestitus Thomas, both from the vicinity of Merida. 


Oryzomys tenuicauda, sp. nov. 


Tipe, No, 14737;: 6 ads, Los Palmales,' Venezuela; -Dec. 61898) Feow, 
Urich. 

Pelage long and soft. Ears of medium size. Color above dark fawn brown, 
shaded on the back with dusky, and passing into bright fulvous on the sides ; 
below clear white, basal half of fur plumbeous; ears brown, slightly hairy ; 
tail dark brown, unicolor, basal third nearly naked, middle portion well haired, 
the hairs increasing in length and thickness on the apical half, hiding the 
scales, and at the tip forming a thick pencil 10 mm. long ; fore feet buff ; hind 
feet short, the edges and toes buff, with a dusky median band to the base of 
the toes. 


Mvasurements.—Type, total length, 216 mm.; head and body, 88; tail 
vertebrae, 128; hind foot, 20.5, with nails, 23 ; ear, Io. 


Skull, total length, 27; basal length, 20.5; zygomatic width, 15; mastoid 
width, 11; interorbital width, 5; length of nasals, 8; palatal length, 4; 
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palatine foramina, 4.3; upper toothrow, 4.3; lower jaw, length (condyle to 
incisor tips), 17.5 ; height, angle to condyle, 7. : 

This species is based on a single specimen, an adult male, 
from Los Palmales, Venezuela, but I refer to it provisionally, also, 
a young adult from Quebrada Secca. 

In the texture of ‘the pelage and in ‘color O, tewuicauda isa. 
miniature of O. velutinus from Trinidad ; it is, however, some- 
what paler, and the tail is proportionately fully one third longer, 
and hairy in the apical half instead of entirely naked; the hind 
foot is also relatively very much shorter. It seems to possess no 
very near ally among the described species of northeastern South 
America. The skull presents nothing peculiar. | 


Oryzomys modestus, sp. nov. 


Type, No. 14734, 2 ad., Campo Alegre (alt. about 3000 ft.), Venezuela ; F. 
W.. Urich: : 

Pelage very soft and close, of moderate length. Above dark rufous brown, 
darkened with an abundance of black-tipped hairs ; sides clearer deep rufous ; 
below gray, the hairs whitish-tipped, plumbeous at base, which tint enters into 
the surface color; forearms gray, feet flesh color; hind feet flesh color, thinly- 
haired ; ears large, dark brown, covered with very short dark brown hairs ; 
tail blackish brown, unicolor, nearly naked, one fifth shorter than head and 


body. 


Measurements.—Type, total length, 220 mm.; head and body, 120; tail, 
1oo ; hind foot; 25, with claws, 28; ear, 20. 


Skull, type (imperfect at base), total length,— ; basal length,— ; zygomatic 
width, 16; interorbital width, 5 ; length of nasals, 12; palatal length, 7; pal- 
atal foramina, 5 ; upper toothrow, 4.5; lower jaw, condyle to incisor tips, 19 ; 
angle to condyle, 7; lower toothrow, 5.. The skull presents the usual char- 
acters of the genus. 


Oryzomys modestus is based on a single adult female from 
Campo Alegre, near Quebrada Secca, Venezuela. It appears to 
_be very distinct from any previously described species. It differs. 
from O. tenutcauda in its much larger ears, very much darker 
coloration, and very short tail, the tail being much shorter than 
the head..and <body. instead: of.:one third ‘longer, as. in Os 
tenuicauda. 

Oryzomys fulviventer, sp. nov. 


1d ype. Noi 14735; 9 ad... Ouebrada “seéecca, “Venezuela, Nov, 23, 1808.49". 
W. Urich. 


Pelage full, soft, and long. Color above dark fulvous brown, finely grizzled 
with black-tipped hairs ; nose and frontal region darker than back, grayish 
fulvous strongly mixed with black ; below strongly washed with fulvous, the 
pelage basally plumbeous; chin and throat whitish, the hairs white to the 
base ; upper surface of feet dingy gray ; ears medium, thinly haired, many of 
the hairs slightly tipped with fulvous; tail blackish, unicolor, nearly naked 
except apically, where it is thinly clothed and slightly penicillate. 

Measurements.—Type, total length, 270 mm.; head and body, 131; tail 
vertebrz,; 139; hind:foot, 25, with claws, 27); ear,-10. 

Skull, total length, 32; basal length, 25; zygomatic width, 17; mastoid 
width, 12.3; interorbital width, 5.1; length of nasals, 11; palate, 6 ; palatal 
foramina, 5.7; upper toothrow, 5 ; lower jaw, condyle to incisor tips, 20.3; 
angle to condyle, 9; lower toothrow, 5.6. Supraorbital bead strongly devel- 
oped. 


Oryzomys fuluiventer is based on a single adult female, from 
Quebrada Secca, Venezuela (altitude about 3000 feet). Its 
fulvous underparts, combined with its size and proportions, dis- 
tinguish it from any other species described from either Venez- 
uela or Colombia. It is certainly not O. favisans ‘Thomas, from 
Merida. What its relations may be to forms from Guiana and 
Brazil I am unable to say, but, on the basis of geographical con- 
siderations, it is not likely to. prove identical with any species 
from these faunally very different regions. 


Sciurus saltuensis bondz, subsp. nov. 


Sciurus variabtlis BANGS, Proc. Biol. Soc. Washington, XI, 1898, r84. 
(Not of I. Geoffroy.) 

‘pe, No. 15234, 9 ad., Bonda, Santa Marta District, Colombia, July 4, 
1899 ' Coll. He te Smith, | 

Winter or Breeding Pelage.—General color (in the type) of the upper parts, 
limbs externally, and the tail, deep red; ventral surface, including the inner 
side of the fore limbs nearly to the wrist and of the hind limbs nearly to the 
ankle, pure white ; sides of the head below the eyes, mouth parts, and throat, 
fulvous ; top of the head, superficially red like the back, but with most of the 
hairs subapically annulated with black, giving a slight dingy cast in contrast 
with the body; also the hairs of the lower back and base of the tail are 
annulated below the surface with black ; tail hairs entirely deep red from base 
to tip, without trace of black annulations. In other specimens the tail hairs 
are narrowly, or in some cases broadly, banded with black. 

Summer or Post-breeding Pelage.—General color above yellowish red varied 
with black, resulting in a general olivaceous effect, the hairs individually being 
annulated near the tips with yellowish red and black ; ventral surface and the 
tail as in the winter pelage. ‘The fore limbs, a narrow lateral line, the inner 
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edge of the thighs, and the hind feet usually clear yellowish red, but frequently 
the front surface of the forearm and the ee half of ie hind feet show 
annulated hairs. | 

Young.—Young specimens in first pelage are usually yellowish red to dark 

red (the tail varying greatly in different specimens), the hairs individually 
annulated more or less strongly with black, thus acres in a general way 
the post-breeding pelage of the adults. 
_ Measurements.—TVype, total length, 474 mm. ; tail vertebrze, 230 ; hind foot, 
without claws, 50, with claws, 55. Adult breeding males and females from 
Bonda measure as follows: 13 males, total length, 472 (439-520) ; tail verte- 
bree, 227 (205-255): 16 females, total length, 477 (448-500) ; tail vertebra, 223 
(215-250), | 

Skull,—Premolars, +. Total length, 56 ; basal length, 42 ; zygomatic width, 
31; postorbital width, 19 ; upper toothrow, 9,2; lower jaw (condyle to incisor 
tips), 32; height, angle to condyle, 20. 

This variable species is represented by a series of 54 speci- 
mens, of which 50 were collected at Bonda (near sea level) and 
4 at Minca (alt. 2000 ft.). The Minca specimens were taken 
July 24 to August 1; 36 of the Bonda specimens were taken in 
July, 5 in June, 4 in August (Aug, 2 and: 3), 1 in each of the 
months May, April, and March, and 2 in November. The 
material is therefore insufficient to show satisfactorily the varia- 
tions of color and character of pelage incident to season. The 
very large series of July specimens, however, shows various 
conditions of pelage, and indicates that a large part of the color 
variation is due to change of pelage by molt, while there is 
also evidently a wide range of individual variation. 

In general terms, the July specimens vary from nearly uniform 
bright red (the pure white ventral surface of course always ex- 
cepted) to a nearly uniform olivaceous effect (the limbs excepted, 
which. are always red), due to a minute mixture of yellowish red 
and black, the individual hairs of the upper surface being yel- 
lowish red or red (the shade varying in different specimens from 
light to dark red), broadly annulated near the tip with black. 
Between these extremes there is every intermediate stage. A 
very common intermediate stage has a narrow band of red 
bordering the white of the ventral surface, which broadens 
upward at the shoulders, and often meets on the back. ; 

On comparing the two extremes a marked difference in the 
character of the pelage in the two phases ts strikingly evident: 
In the wholly red phase the coat is longer than in the olivaceous 
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phase, and the individual hairs of the dorsal region are lustrous 
red, entirely lacking the black annulations. In the next stage the 
long red hairs form a broad mantle, covering the shoulders and 
extending along the sides, while the head and back are mixed 
red and black, the hairs over these portions being shorter and 
conspicuously annulated with black. In the extreme olivaceous 
phase the pelage is much shorter, and the whole dorsal surface 
ais covered with annulated red and black hairs, while the feet, the 
forearms, outer edge of the thighs, and a narrow line bordering 
the white of the ventral surface are red. About ten of the speci- 
mens are distinctly in the clear red phase, and about the same 
number are in the annulated olivaceous phase, the remaining one 
half to two thirds being in various stages of transition between 
the two, In all of these the color of the dorsal surface extends 
for a short distance on to the base of the tail ; in the wholly red 
specimens the basal portion of the tail is red, like the back. 

The individual variation consists mainly in intensity of the red 
of the general pelage, this varying from light yellowish red to 
dark or chestnut red. The tail is exceedingly variable in respect 
to the amount of black near the base of the hairs. The greater 
part of the specimens, irrespective of variations in the color of 
the body, have all the tail hairs entirely red to the base ; in others 
a portion of the hairs are broadly annulated with black near the 
base, the number of these hairs and the width of the black band 
increasing from the base of the tail toward the tip. This de- 
velopment of black in the tail varies, in specimens where black 
is present, from a faint trace, most pronounced on the outer third 
of the tail, to a conspicuous broad band, visible at the surface 
without parting the hairs, or at least producing a clouded effect 
near the tip. As thus developed the black forms a broad con- 
cealed subbasal zone, occupying from one fifth to one third tl th e 
length of the hairs, which are red at base and tip, the aveilytig 
hairs on both surfaces of the tail being intense deep red. | 

Individual variation in color is also well shown in a series of 
6 one-fourth to one-third grown young. One of these was taken 
in June, four in July (July 7-14), and one Nov. 18. The June 
and July specimens resemble the red phase of the adults, while 
the November specimen resembles the mixed red and” black 
phase. 
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The extent of white upon the inner surface of the limbs varies 
greatly, particularly on the hind limbs, where it is sometimes. 
almost absent and sometimes extends nearly to the ankle. 

The seasonal and also the individual variation is_ closely 
parallel to that of the Sczurus hudsonicus group of North America. 
The present series shows unmistakably two distinct pelages, but 
the seasonal change in color due to molt must extend over a con- 
siderable period. The June and July specimens present nearly 
every state of change. Also, as in Sczurus hudsonicus, not all of 
the specimens acquire the full red stage on completion of the 
post-breeding pelage, this condition, as in .S. Audsonicus, being 
probably more or less influenced by the age of the individual. 

The type locality of Sceurus vartabtlis has been currently con- 
sidered to be Colombia, from Geoffroy’s statement,’ that the 
species was based on “trois individus envoyés au Muséum d’his- 
toire naturelle par. M, Plée, et sur lJesquels je ne puis donner 
aucun renseignement, si ce n’est qu’ils venaient d’Amérique ” ; 
and further, that “plusieurs de ces objets [sent by M. Plée] apparte- 
naient a la Colombie, plusieurs aux Antilles et quelques-uns aux. 
Etats-Unis.” Obviously the squirrels sent by M. Plée, forming 
the basis of S. vartabitis Geoffroy, could not have come from 
elther the Antilles or the United States. On the other hand, 
neither his description nor his figure agrees very well with any of 
the Colombian specimens in the present large series. He says, 
‘le pelage est en dessus d’un noir tiqueté de roux ou d’un roux 
tiqueté de noir. La méme remarque est applicable aux longs 
pouls de la queue toujours noir 4 leur origine et roux a leur ex- 
tremité. Mais il résulte de la disposition distique de la queue 
quelle est toujours beaucoup plus noire a la face postérieure 
qu’a Vantérieure.” The colored plate indicates the median area. 
of the upper parts to be very dark from the nose to a little behind 
the middle of the back where the color changes abruptly to deep 
red over the posterior third of the dorsal region. ‘The tail 1s. 
represented as blackish for two thirds of its length from the base, 
the rest reddish, becoming yellowish at the tip. While the color 
of the anterior two thirds of the dorsal surface might agree well 
enough with specimens in the mixed red and black phase, the 


1 Guérin’s Magasin de Zoologie, II, 1832, Classe I, pl. iv and accompanying (unpaged) text. 
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color of the posterior third of the back and the tail are wholly 
unlike any specimen in my series of upwards of fifty examples. 

The description and figure, on the other hand, agree much 
better with the dark mountain form recently named Sczurus 
variabilis saltuensts by Mr. Bangs, especially in the dark upper 
parts and in the darkness of the basal portion of the tail, but the 
ted: lower back and rump are: still discordant; and it is not 
probable, though possible, that M. Plée’s specimens came from 
‘so far in the interior. They are much more likely to have come 
from western Colombia than from the coast district about Santa 
Marta. 


Sciurus (Guerlinguetus) estuans quebradensis, subsp. nov. 


Type, No. 14725, @ ad., Quebrada Secca, Venezuela, Dec. 2, 1898; F. W. 
‘Urich. | 

Color above finely punctated pale yellow and black, giving a pale olivaceous 
gray general effect, nearly uniform throughout the whole dorsal aspect, includ- 
ing the basal portion of the tail and the limbs externally ; cheeks and nose 
grayer ; eye-ring and upper surface of feet more strongly yellowish ; ventral 
surface orange-buff, the inside of the limbs paler, and the chin and throat still 
paler, or buffy gray ; ears externally like the back, but with the hair tips a 
little more rufous ; tail above grizzled with black and pale fulvous, broadly 
edged for the terminal two thirds with deep orange, in some specimens deep 
reddish orange ; below similar but rather paler ; the tail pattern below consists 
of three narrow bands of black, two of fulvous and an outer broad band of red 
as follows : a narrow basal band of black, followed by a narrow band of pale 
fulvous, a second narrow band of black, a second narrow band of rather deeper 
fulvous, a third broader band of black, and a very broad edging of orange 
rufous. 

Measurements.—Type, head and body, I92 mm. ; tail vertebrae, 156; total 
length, 348; hind foot, 46, with claws, 51; ear, 22. Three specimens, in- 
cluding the type, measure as follows: Total length, 345 ; tail vertebra, 160 ; 
hind foot, 44.5, with claws, 50; ear, 22. 

Skull, total length, 47; basal length, 35.5 ; zygomatic width, 27; mastoid 
width, 20; postorbital width, 18 ; length of nasals, 15 ; width of nasals at base, 
5, in front, 6. 


Sciurus estuans quebradensts is based on three adult specimens, 
—two males and one female,—two of which are from Quebrada 
Secca, and the other from Los Palmales. They differ in color 
only in the tail, the outer red border of which is somewhat lighter 
in one specimen than in the others. 
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This form differs from S. @stwans (type locality, Surinam) in 
having all the tints very much stronger throughout. It differs — 
also from its nearest geographical ally, S. chapmani from Trin- 
idad, in being much lighter colored and less ruddy throughout, 
and consequently still more from S. hoffmannt. 


Article XVII. — REPORT ON BIRDS RECEIVED 
THROUGH THE PEARY EXPEDITIONS TO 
GREENLAND. 


By FRANK M. CHAPMAN. 


From the Peary Expeditions to Greenland the Museum has re- 
ceived, through Mr. Morris K. Jesup, nearly 500 specimens of 
birds, contained in the following named collections : 

1. Peary Collection ; 82 specimens, collected at various locali- 
ties by Lieutenant Peary and his associates. 

2..Dyche Collection ; 244 specimens, collected by Prof. L. L. 
Dyche, who accompanied the Peary Expedition of 1895 as the 
Museum’s representative, largely at Holsteinborg from June 9g to 
July 20. This collection includes 29 specimens of the rarer 
Greenland birds purchased from the natives and the Danish 
Governors, Miiller and Kock. 

3. Figgins Collection ; 162 specimens, collected by Mr. J. D. 
Figgins, naturalist of the Peary Expedition of 1896. Mr. Fig- 
gins’s field notes are given in the present paper, followed by his 
initials. 

While these collections do not contain birds new to science, 
they include several particularly interesting series of young birds, 
notably of Urza and Azssa, and of adults—especially of Somateria 
and Falco—which add materially to our knowledge of the 
plumage changes or relationships of these species. 


1. Colymbus holbelli. Ho _s@iy’s Grepe.—One immature 
specimen without data. 


[“ The only specimens of this species seen were two skins pro- 
cured from natives. Itis undoubtedly rare, as the natives make 
no attempt to preserve any but the rarer species.”—J. D. F.] 


£ 


2. Gavia lumme. Rep-THROATED Loon. — Three adult 
specimens; a female from Holsteinborg, July 6; a male from 
the north side of White Strait, July 27, and a specimen witnatt 
data. 

[‘‘ A pair of these Loons is to be found on almost every large 
fresh- water pond near the coast. They are very inquisitive and 
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are easily decoyed by waving a bright-colored cloth. The nest 
is placed in the grass on some projecting point or small island ; 
the grass being so short that the nest is in full view.’—J. D. F.] 


3. Fratercula arctica. Purrin.—One specimen from Hol- 
steinborg, and one without data. 


[“ At all the large breeding-places visited; the Puffin, Briin- 
nich’s Murre, and the Kittiwake were found in company, but 
each occupied its own, well-defined section of the cliff. The 
Kitttwakes usually occupy a deep recess of the cliff near the 
water ; the Briinnich’s Murres, all of the other section to a height 
of about 300 feet ; above that, the Puffins are found. As the nests 
were in inaccessible locations, I could learn nothing of their 


breeding habits.”—J. D. F.] 


4. Fratercula arctica glacialis. LarGr-BiLtLEp PUFFIN.— 
One specimen from Mauson Island. | 


5. Cepphus grylle. Brack GuiLtemor.—Thirty-six of the 
37 Guillemots from Holsteinborg are referable to this species, 
the remaining one being typical mand. Among these 36 birds 
there is considerable variation in the size of the bill, and in 
several examples it is fully as small as in mandt?. C. grylle is also 
represented by two specimens from Disko Harbor, July 28. 


6. Cepphus mandti. Manpv’s Gui_LLemMor.—One male 
example from Holsteinborg, June 19; three from White Strait, 
July 26, and one from Hudson Strait, July 25. 


[‘‘ At all the places visited in North Greenland these birds 
were observed. ‘They are usually found in small flocks of ten to 
twenty. [he nest is a mere depression in the gravel, well back 
in’ crevices of the rock near the water. They are very curious 
and will swim round and round the ship while at anchor, each 
time approaching a little nearer. When disturbed, they duck 
their heads a few times and quickly dive, to appear again beyond 


range of shot-gun. Among the sailors, they are known as Sea- 
Pigeons,”’—J. D. F.] 


7. Uria lomvia. Briinnicu’s Murre.—Seven adults, col- 
lected by Professor Dyche at Holsteinborg, July 5, show some 
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variation in the development of the basal portion of the upper 
mandible, and all are darker in color than a single specimen from 
Iceland. 7 | 

_ A series of 26 young birds, collected by Mr. Figgins at Parker 
Snow Bay, August ro and 11, presents marked variation in color, 
and also affords material for a study of the growth of plumage in 
this species. ane 

Newly hatched birds, apparently not more than a day or two 
old, vary in the color of the back. from uniform pale cinnamon- 
brown to uniform glossy black, but the prevailing color of this 
region is black tipped with cinnamon-brown! ‘The crown and 
hind neck are mixed black and white or black and brown, while 
the side of the head shows an intricate pattern of black and buff 
in which there is much variation. ‘The abdominal region is 
usually white, but in some specimens is obscured with dusky. 

The series does not show the complete development of plumage, 
but includes material which warrants some treatment of this 
subject. | 

A drawing of the feather'tracts is presented as a map on which 
may be traced the development of plumage, the numbers there 
given corresponding to the numbers of the various stages now 
meseribed. (See! Pigs, 1 aird:g, } 

Downy stage, newly hatched chick.—Completely covered with 
down with the exception of a small bare space on either side of 
the base of the neck. 

Stage 7.—The first indication of the plumage succeeding the 
natal down is to be seen in the pferyla alaris where the primaries 
and secondaries emerge simultaneously ; at the same time new 
feathers are appearing in the pteryla humeralts, those in the 
posterior half of this tract being slightly more advanced than 
those in the anterior half. 

Stage 2.—Feathers now appear through the pferyla ventralis, 
the pectoral portion of this tract being somewhat more developed 
than its extremities, and the exterior lateral margins being some- 
what more advanced than their inner borders. The greater wing- 
coverts now appear. 
| Stage 3.—Barely have white feathers started in the pteryla 
ventralis, when black feathers may be observed in the fteryvla 
dorsalis, those in the posterior third of the anterior half being 
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slightly in the lead. The median and minor secondary coverts 
are now observable and the pteryle crurales show new feather 
growth. 

Stage 4.—The pteryle in which feathers have already appeared 
show marked development before new growth appears through- 


Fig. 1. Fig, 2. 


Diagrams of pterylosis of Urza domv7a, to illustrate growth of plumage. Fig. 1, ventral 
surface. Fig. 2, dorsal surface. The numbers on the pteryle refer to the stages as de- 
scribed in the text. 


out the pferyla capitis and the primary coverts and rectrices can 
be discerned. as a 

Stage 5.—So far as new growth is concerned this stage is 
marked by the appearance of the inferior wing-coverts. Speci- 
mens are lacking to show the subsequent development of the 
plumage ; the down has largely disappeared from the. central 
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portions of the Bods. but is still abundant on the thighs, crown, 
sides and back of the neck, and throat, these parts of the body, 
with the under wing-coverts, being evidently the last to acquire 
the second, or flight plumage. The difference in size between 
. stages 1 and 5 are shown by the following measurements: Stage 
r, culmen, 55 ; middle toe, 1,05 3 stages, -culmen, 70.;-middle 
toe, 1.40 in. In spite of this increase in stage 5, the egg-tooth is 
still present. 

[ “These stupid birds make no attempt at nest-building, but 
each deposits its single egg on the bare ledges of rock. They crowd 
the ledge until there is a continuous scramble to retain a footing, 
and many eggs are destroyed during these struggles. As soon as 
incubation is completed, the young are transferred to the water, 
and mother and young immediately leave the breeding locality ; 
often going quite a distance to sea. ‘The young are perfectly at 
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“home in the water'and dre very expert divers.’—J. D. F.] 


8. Alca torda. Razor-BILLED AuK.—Twenty-three males 
and 11 females, collected by Professor Dyche at Holsteinborg, 
June 19 to July 5, are remarkably constant in size and color, 
there being but slight individual and no apparent sexual 
variation. 


9. Alle alle. Dovexir.—Four specimens from English Gulf, 
July 31; 3 from Parker Bay, August 10; 7 from Cape York, Au- 
gust g, and 3 without data. Nine of the Cape York and Parker 
Snow Bay specimens are birds of the year, two of which have al- 
most acquired their second: plumage, the downy natal plumage 
having nearly disappeared. One of these (No. 67755, 9, Parker 
Snow Bay) resembles the adult winter bird in being wholly white 
below, the throat and upper breast washed with dusky, while the 
remaining eight young birds have the throat and breast blackish, 
as in the summer adult. [am at loss to account for this differ- 
ence in color of birds of the same age. It apparently has not 
been previously described. 

[ “To me, the Dovekie was the most interesting, as well as the 
most numerous bird observed, and it is surprising that they sur- 
vive the persecution to which they are subjected. During years 
when game is scarce, the natives depend almost entirely on the 
Dovekie for food, and they are caught by the thousands and 
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stored in great piles for winter use. Without the Dovekie, the 
little tribe of North Greenland Eskimos would long since have 
perished of hunger. The ground about their villages is thickly 
strewn with the bones of the Dovekie, giving abundant proof of 
the millions which have been devoured. When on the water, 
they are entirely safe from the natives, but seem to be very stupid 
when on land and are then easily captured with nets. When one 
alights on a rock, it is immediately joined by others, until there is 
a struggling mass, asif it were the only rock in the neighborhood 
on which to alight. At such times they are easily approached 
and the quick use of a net or a well directed stone usually re- 
sults in the destruction of anumber. The Dovekie is very pecul- 
iar for its flight lines; those leaving the nest being on a lower 
plane than those approaching. Each day they select a different 
line of flight and each flock follows exactly the line of. its prede- 
cessor. While at Meteorite Island.in 1896, not a’ Dovekte was 
seen, but in 1897 thousands were seen every day during my stay. 
At this point, Melville Bay is thickly studded with icebergs and 
each day the Dovekie would select a new line of flight, and 
when deflected by the firing of guns, would immediately return 
to the proper course and continue it as far as I could see them 
from the 600-foot cliffs, above. ‘he nest is placed among the 
loose boulders at the foot of the cliffs and the eggs and young 
fall an easy prey to the Foxes, Ravens, and Glaucous Gulls.”— 


TD: F] 


10. Megalestris skua. Sxua.—[‘‘ Three or four indi- 
viduals on the south side of Olrik’ Bay, and as many more off 
Disko Island, were the only ones noted. - They were very shy 
and nothing was learned of their nesting habits.’’-—J. D. F.] 


II. Stercorarius pomarinus. PoMARINE JAEGER.—Three 
adults in the light phase of plumage, from Holsteinborg. 


12. Stercorarius parasiticus. PaRAsiTic JAEGER.—Six 
adults, five in the light, and one in the dark phase of plumage, 
from Holsteinborg. © | 


13. Stercorarius longicaudus. LOoNG-TAILED JAEGER.— 
Two adults in the light phase of plumage, from Holsteinborg. 
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I4. Pagophila alba. Ivory Gu.Lu.—Two immature and 
one adult, collected by Kock at Sukkertoppen, October and | 
November, 1892. 


I5. Rissatridactyla. Kirriwakre.—The collection contains 
eight adults and a large number of nestlings, taken at Parker 
Snow Bay, August 10 and 11, by Mr. Figgins. ‘The series of 
young in connection with several specimens collected by the 
writer on Bird Rock, Gulf of St. Lawrence, represents every age 
from the newly hatched bird to one full feathered and about to 
fly, and therefore furnishes excellent material fora study of the 
growth of plumage in the immature bird of this species, 


GROWTH OF PLUMAGE. 


Without attempting a description of the pterylosis of the Kitti- 
wake, which the nature of the specimens at hand (dried skins) 
does not warrant, I present two figures of its pteryle, drawn 
from a plucked skin, in order to graphically illustrate the devel- 
opment of its plumage. (Figs. 3 and 4.) 

Beginning with the newly hatched chick its gradual feathering 
may be described under stages, the age of which cannot, unfor- 
tunately, be stated, but some idea of the increase in size may 
be gained from the measurements of the exposed culmen and 
middle-toe with nail, given with each stage. 

Downy stage, newly hatched chick.—Culmen, .49; middle toe, 
.80 in, Entirely covered with down with the exception of small 
naked spaces on the sides of the neck (a), and sides of the body 
under the wings (4), these apteria being separated from each 
other by the lateral extension of the prervla gularts at its junction 
with the pteryla humeral’s. Later these spaces become covered 
with down. 

Stage 7,—Culmen, .60 (egg-tooth present) ; middle toe, 1.20 in. 
Feathers, tipped with the down they are replacing, are just pro- 
truding from the skin on the preryla humeralis, the lateral branch 
of the pteryla ventralis, and the radio-ulnar portion of the pteryla 
alaris, where apparently all but the lesser secondary coverts can 
be seen. Feathers seem to appear simultaneously on the parts 
named, there being no appreciable difference in the size of the 
feathers growing on them. 
| November, 1899. | 15 


3 
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Stage 2.—Culmen, .64 (egg-tooth absent) ; middle toe, 1.25 in. 
The first indication of primaries is now observed, the black lesser 
wing-coverts are evident, and the entire anterior portion of the 
pleryla dorsalis, the lateral extensions of the ptery/a gularis, and 
the pteryle femorales show new feather growth. 


° 
6 
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Fig. 3. Figyca. 
Diagram of pterylosis of Azssa trzdactyla, to illustrate growth of plumage. Fig. 3, ventral 


surface. Fig. 4, dorsal surface. ‘The numbers on the pteryle refer to thestages as described 
in the text. 


Stage 9.-—Culmen, .7i > middle: toe, 1,41 ‘in. The primaries 
have grown rapidly and are now somewhat in advance of the 
secondaries, their superior coverts have appeared, and feathers 
are now for the first time observable on the thumb, the main por- 
tion of the pleryla ventralis, from the point of the bifurcation on 
the neck to the vent, the posterior portion of the pteryla dorsalis, 
and prteryla caudalis, where only the contour feathers are to be 
seen, the rectrices: not being as yet evident. At this stage the 
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down of the apteriz all over the body is being replaced by the 
down of the fully grown bird, the feathers, as in the case of 
those growing from the pteryle, appearing from the same pit as 
the natal feather which precedes them, and for a short time 
adheres to the tip of the new feather. | 7 
widge f- Culmen,.78s middle, toe. 1.45 Ing Phe black tips 
of the rectrices are now just discernible ; black is also evident in 
the auriculars, marking the first appearance of new feathers on the 
pleryla capitis, and feathers are growing on the pteryle crurales. 
Stage 5.—Culmen, 1.01 ; middle toe, 1.70 in. New feathers 
are now growing throughout the pleryla capitis, except at the base 
of the bill, the inferior primary coverts are appearing, and, in 
short, all the feather tracts are now supporting new and growing 
feathers. | 
Stage 6—Culmen, 1.10; middle toe, 1.75 in. No new tracts 
are involved in this stage, which simply marks the completion of 
the plumage in which the bird makes its first flight. The last 
parts of the bird to acquire the new plumage are the extreme an- 
terior parts of the pleryla capitis, about the base of the bill, and the 
lower portions of the preryle crurales. | 
Generally speaking, therefore, it seems that in the young 
Kittiwake feathers appear first on the middle of the body; that 
the secondaries appear before the primaries; that all the wing 
feathers are evident before the tail is observable, and that the 
last portions of the bird to complete the new plumage are the 
anterior parts of the head and extremities of the feathered part 
of the tibiee. | 


RELATIONSHIPS WITH Aussa tridactyla pollicarts. 


The large number of adult Kittiwakes in the Museum collection 
has led me to make a comparison of the Atlantic form with that 
found in the North Pacific (2. 4 pollicar?s), the standing of which 
has been lately questioned by Mr. Howard Saunders.’ | 

Among my series of 25 adult Atlantic birds, there are speci- 
mens having the hind toe fully as much developed as in any one 
of my six examples of pollicaris, and I quite agree with Mr. Saun- 
ders that this character is too inconstant to be considered of 
even subspéecific value, As Dr. Stejneger? has pointed out, 


1 Cat. Birds B. M., XXX, p. 3r0. ? Orn. Ex. in the Comm, Is., p. 80. 
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however, the black apices of the primaries are of greater extent 
in the Pacific bird than in examples from the Atlantic, and the 
specimens under consideration 
support his statement. Meas- 
urements of the black tip of the 
first primary of 25 Atlantic and 
5 Pacific specimens gives the 
following result: Atlantic, ex- — 
tremes, 2.00-2.70 in., average, 
225 on. Paci. extremes. 
S00 3130 1, average: 08 re 
Thus the specimen of ¢rzdactyla 
having the most black at the 
apex of the first primary is still 
less black in this region than 
pe Re ee ae Soe Ee one specimen of pollicaris having 


Rissa tridactyla. ‘Two-thirds nat. size. Coll. the least black. and this differ- 
Am. Mus. Nat. Hist., No. 67725. : 


ence, though slight, seems to 
be constant enough to warrant the continued subspecific separ- 
ation of the Atlantic and 
Pacific birds. These dif- 
ferences are well shown in 
Figures 5 and 6, 
OE he: largest ‘colony 
visited was on the south 
side of Saunders Island, 
where about 2000 pairs 
occupied a deep bay-like 
depression of ‘the. chit, 
The nest. is composed of 
fine grasses, very com- 
pactly built, and having 
the appearance of being 
repaired and added to 
each year, which resulted 


: Fig. 6. Tips of three outer primaries of Rissa f¢. 
In Many of the nests be- pollicarts. ‘Ywo-thirds nat. size. Coll. Am. Mus. Nat. 


: é Hist., No. 61516. 

ing more than a foot high. 

Two constitutes the usual brood, but only gne is sometimes. 
found.” —J. D. F.] 
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16. Larus glaucus. GLiaucous.Guuu.—Three adults from 
Holsteinborg ; two from Parker Snow Bay, August 113; two 
from north side of White Strait, July 26 ; two from Kahkoktah 
Cove, September 1 ; one from Duck Island, August 2; one bird 
of the year from Anniversary Lodge, September 11, and one 
from Bowdoin Bay, September 9g. | 

[‘‘ High up on nearly every cliff which is near the sea, one or 
two pairs of these Gulls were found breeding. In all cases, the 
nest is inaccessible from below, but it is sometimes possible to 
reach it from above. ‘The nest is usually in a depression of the 
ledge of rock, fine grass being used as a scant lining. Two 
young were ‘oan in all nests examined, and they always varied 
greatly in size. Several pairs of the old birds were always seen 
about the breeding places of the Dovekies and Murres, SWOop- 
ing down upon the defenceless young.’—J. D. F.] 


17, Sterna paradiswa. Arctic Tern.—Five adults from 
Holsteinborg ; 13 from Disko Bay and Island, August 3, and 6 
from Olrik Bay, August 14; 1 immature in the S. portlandica 
plumage from Jacobshaven without date of capture. 

[“‘ About the south end of Disko Island this Tern was abun- 
dant in 1896, but in 1897 none were seen. I could learn noth- 
ing of their breeding habits at this point. The shores of Disko 
Island are high and abrupt and offer no suitable locality for 
breeding, unless the birds repair to the higher ground, which I 
think is doubtful.”—J. D. F.] 


18. Fulmarus glacialis. FuLtmMar.—lIn a series of 32 Ful- 
mars, 25 represent the light phase, 6 the gray, and 1 is interme- 
diate. It is interesting to observe that irrespective of color phase 
the downy under plumage is of a uniform slate color. 

Comparison of the specimens included in this series raises a 
doubt as to the validity of the so-called /udmarus glacialis minor, 
the differences in size claimed for this form being in my opinion 
ascribable to sexual and individual variation. In support of this 
view I append the following tables of measurements which show 
the extent of sexual and individual variation in series taken at 
the same place on the same day : 
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MEASUREMENTS OF MALE FULMARS. 


CULMEN. 
LocaLity,. Date. ee Wing. : beneh Phase. 
ength | at Base. 
Hoisteitbore i260 Jone 19; 1995. 110.75. |-12.50-}01.50-).°.95- Light. 
aN tah ar th Gy 8 er a es 19.00 | 12.40] 1.50] .68 Se 
Godhaver st 26. 24% ily 21,1898 1 19:50:41, 72-80'). 4.48. | 2472 sf 
SPS el fete b 'bhg keene te ¥ a $Q:50.) 12.75 9,50 | 70 " 
PE ORL yeep Sonia RES MW = FO:25 4 127975 2 1.80--.78 a) 
Care Sree R erg Saale hy “f e 19.50 | 13.00] 1.45 | -.80 BS 
Seta sat aa elalie eat ats = ek 19,75. (13.50. 1.45 -|.80 e 
MpRte Cities Siete ge be TO. 25. FS 25 7 82") 82 _ 
FA eas teak Pron maith ce if TOS80 92595 1-71 Sho 4 80 af 
ais ee payee a rat 20.00 | 13.00] 1.50] .75 | Gray. 
aR: Cesta Nett as Bos oe = 20.35 | 13.40 | I.50]| .80 “ 
Uperiviks Gieek siase AUG. (3; TEO0. v5 EGO TAO. 95.5: Agnes 
Br MES eye De sts Oa “s gr NUE re re PY F200 | T4014. 75 - 
Oa Petsea Siietis se oh ata ah ab oe ss py igeced eae 13.60 24s. 178 ef 
eas ipa twine eaiwitos - agen eeaaai LA. 78 db bOo 4.0 ab} 
PANORAGO S00 POC58 | 12-75 1448 | P77 
MEASUREMENTS OF FEMALE FULMARS, 
CULMEN. 
LOCALITY. DATE. Length | Wing. ee Phase 
‘Length | a¢ se: 
Tiolstembores esc. 5. June 15, 1895 | 18.00 | 12.12] 1.35} .70 |Light 
di shop tice Witegey tater anes ty gH £0.06 LS: G01 3.45) 1 5772 # 
sie BUS eR hag i a £8.00 |) 51.75 f °1¢38 | 268 re 
CARON ge a ee ars et 19.75 | 13.50} 1.50 70 | Gray 
SE ar A Sadat gs aie ek whe Li So ie £9500 4° 127004 F580) 1-504 a 
(sodhaven's 2332 fon ees July 21, 1895 | 18.35 | 11.12 1.40} .70 |Light 
ALN tat ead Ts en Win eV" aa LS 804, 12,86 4° °7 (504-278 - 
re Cas ata nage etre me se e550 | 3S1O4 1507 <90 ns 
ph temetaty eta pgs aie alee es 18.75°| 12.50] 1.45] .75 vi 
Tigh REL aide a ep ne eens af vee 13-00. 1 2.664 75365590 ns 
ie Ne UR WC Oa oe st 1B Alpe ee Oo Be Rae 4 me Ue r 
a gllnsentht nSUe SDettloy taro ER ep o PROT O286 fF ae oD i 
fe hee Abckng  cehay avers < aS E795 (12.25: |. 1.35. |....72.-} Gray. 
Rae Ne ee heen es i BF TO00 0 T2120 to P46). 90 3 
us ecahe eC atte ms fF Ig.50} 12.50] 1.50} .78 ‘s 
PAMOTACS, sss 15.26.12. 22! PAO. . 72 
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[ “ Abundant all over Davis Strait ; it is to be seen more than 
one hundred miles from shore and seems at all times to be free 
from the cares of nest building and rearing of young, During the 
heavy storms or while circling back and forth over the ice fields, 
it seems perfectly contented. The only place I saw it alight on 
land was at Saunders Island, where I believe it breeds. They 
were very high up the cliff at that point and. many were circling 
near the top, which is a usual habit. ‘he top of the island at 
that point was inaccessible, and I am unable to state positively as 
to their breeding. Iam informed by the sailors of whaling vessels 
that it breeds on the north side of Jones Sound, which is'on the 
American side of Davis Strait.’”—J. D.-F.] 


19. Merganser serrator. RreD-BREASTED MERGANSER.— 
One adult female, Holsteinborg; two young in down without 
data. . | 


20. Anas boschas. Matrarp.—One adult female and one 
young in the down. Holsteinborg, July 18. | 


21. Anas penelope. WrpGron.—One adult female, near 
Holsteinborg, October, 1894. (Secured from Miiller.) 


22. Harelda hyemalis. OLp Souaw.—One adult male and 
one adult female, Holsteinborg; one adult female, Olrik Bay, 
August 15. Gs | 


23. Histrionicus histrionicus. Harireuin Duck.—Two 
adult males, Sukkertoppen, October, 1892: (Kock) ; one adult 
male, Niakornat, August 5, and four adults without data. 

[ “On the south side of Olrik Bay two pairs were found breed- 
ing in 1896. Seven young about half grown were found in one 
brood, and about the same number, but very recently hatched, in 
the other ; while securing some specimens of the larger birds the 
smaller brood left the lake and entered the grass where I was 
unable to find them. The nest is a very compact structure of 
moss and fine grasses. It is very shallow and not more than 
three inches above the water.’’—J. D. F.] 


24. Somateria mollissima borealis. Greenianp EIper. 
—This Eider is represented by forty specimens, in five plumages, 
which may be described as follows:: 

Downy young (10 specimens, Holsteinborg, July 30, Wilcox 
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Head, Aug. 6 and 10),— These specimens are in the well-known 
grayish brown plumage in which the sexes appear to be indistin- 
guishable. 

Immature male, nuptial plumage (2 specimens, Holsteinborg, 
June 19 and 22).—These birds bear a general resemblance to 
breeding females from which, however, they differ in many 
respects. The whole abdominal region is grayish brown, uni- 
formly and narrowly edged with buffy, while in the female the 
sides are buffy conspicuously barred with black, and the centre 
of the abdomen is grayish brown unmarked. The immature 
male further differs from the female in having a whitish band 
across the upper breast, a large black or blackish patch on the 
sides of the head, and in the absence of the bars on the upper 
parts, which are grayish brown more or less narrowly margined 
with pale buff, the lower back being blackish with slight indica- 
tions of rufous edgings. Material to show the character of the 
plumage succeeding the one just described is unfortunately lack- 
ing; in both these specimens, however, new black feathers are 
appearing in the upper tail-coverts, the scapulars and anterior 
part of the back, presenting, therefore, a condition similar to that 
found in specimens of Somateria spectabilts of the same age. 

Adult male, nuptial and post-nuptial plumages (12 specimens,. 
Holsteinborg, June 13 to July 19; north side of White Strait, 
July 26; Greenland, July 28).—The well-known nuptial plum- 
age, which requires no description, is evidently followed, as in 
the case of Somateria spectabilis, by a post-nuptial plumage re- 
sembling, in a general way, that of the winter female. In nine 
of the twelve specimens this post-nuptial plumage is more or 
less evident. It begins to appear as early as June 13 and is 
first shown on the anterior part of the back, No. 64310, taken 
on the date mentioned, having new black feathers growing in 
that region. In No, 64306, June 28, black feathers are appear- 
ing in numbers on the anterior parts of the back, scapulars, and 
upper tail-coverts, and new blackish feathers are replacing 
the white ones of the neck, all around, and on the throat and 
cheeks. By July 6, the molt has reached the breast, sides, and 
anterior half of the back, and its most advanced state is shown 
by No. 64118, July 28, which is in much the same condition 
as No. 64329, Somateria spectabilis, Holsteinborg, June 21, 
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elsewhere described. In addition to the new black or blackish 
feathers which have appeared or are growing on the rump, scap-. 
ulars, anterior half of the back, neck all around, throat and sides 
of the head, grayish brown feathers are coming in on the crown, 
barred black, white and rufous feathers on the breast, and black 
rufous barred feathers on the sides. As with Somateria spectabilts 
my material does not fully show the nature of this post-nuptial 
plumage, but a specimen of S. mollissima, No. 853, Denmark, 
Dec. 2, 1875, indicates that, as suggested with Sumateria spectabilis,. 
the adult black and white plumage is re-acquired during the late 
autumn. 

This Denmark specimen is in mature plumage, but has through- 
out the anterior parts of the body, including the head and neck, 
numerous blackish feathers which are apparently the remains of 
an old plumage almost replaced by new buffy, white, or greenish 
feathers, which are still appearing in the parts named. 

Femate, winter plumage.—This plumage is represented by one 
specimen in the Dutcher Collection, No. 64781, Montauk Point, 
L. I., March 25, and two specimens of ..S. mollisstma in the 
U.S. Nat. Mus., No. 113193, Bergen, Norway, Dec. 20, and No.. 
85983, Spitzbergen. These birds are similar in color to S. spec- 
tabtlis in corresponding plumage. The upper’parts are black or 
blackish broadly margined with rufous; the under parts are 
fuscous or blackish obscurely barred on the middle of the abdo- 
men, with the sides conspicuously barred with black. and rufous 
and the wing-coverts more or less tipped with white. 

As with Somateria spectabilis the breeding plumage appears to 
be acquired by a wearing and fading of the plumage, producing a 
remarkable change in the bird’s appearance, one which it is diffi- 
cult to believe could be accomplished solely by the agencies of 
bleaching and abrasion. 

Female, breeding plumage (16 specimens : 2, Holsteinborg, June 
ro; 16, Duck: Island, -July 31 ;.1, north side.of ‘White. Strait,, 
July 26; 3, Wilcox. Head, Aug. 6).—With the exception of the 
two Holsteinborg specimens, this series 1s very uniform in color- 
ation. The upper parts and breast are barred and margined with 
pale rufous or buff, the head, throat, and neck all around are 
evenly streaked with buffy and black, the latter prevailing on the 
crown; the centre of the abdomen is grayish brown or fulvous 
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unmarked ; the sides are conspicuously barred with buff and 
black; the wing-coverts show more or less evident white tips. 
These birds are.in very worn plumage and were evidently breed- 
ing ; in fact, the specimens taken at Wilcox Head are said by 
Mr. Figgins, their collector, to have had young. The two Hol- 
steinborg specimens above referred to are in less worn plumage 
and one especially resembles winter birds, and its condition forms. 
a transition stage. between the rich rufous and black winter plum- 
age and the faded black fuscous and buff breeding dress. 

It is possible that this species may breed later than S. specta- 
bilts, only 3 of the 16 females showing traces of molt. In these, . 
new rufous and black feathers of the winter plumage are appear- 
ing in the tertials. 


RELATIONSHIPS WITH Somateria borealts. 


Comparison of 16 adult male Eiders, of which 12 are from 
Greenland, 1 from Iceland, 1.from Denmark, and 2 from Nor- 
way, shows that the only apparent color difference between the 
New and Old World birds is to be found in the breast, which in 
mollissima is vinaceous-buff and in dorealzs cream-buff. This. 
difference is striking, but I cannot state whether it 1s not wholly 
or in part seasonal, my specimens being unfortunately not com- 
parable as regards date, the Old World birds having been taken 
in the winter, while those from Greenland were secured during 
the summer. I believe, however, that the difference in color 
mentioned is, in part, at least, characteristic and will always serve 
to distinguish birds in full plumage. The only noticeable differ- 
ence in size.is to be found in the length of the bill, which is. 
greater in mollissima than in borealis, as the following measure- 
ments show : | | 

S. mollissima, four specimens: Length of bill, from posterior 
margin of naked side of culmen to tip, extremes, 2.98-3.20, 
average, 3.05 ; depth of upper mandible at base of feathered v 
on culmen, extremes, .go-1.04, average, 1.00. Ratio of length 
to depth, .32. | 

S. m. borealis, twelve specimens: Length of bill from posterior 
margin of naked side of culmen. to tip, extremes, 2 55-2.80, 
average, 2.67 ; depth of mandible at base of feathered v on cul- 
men, .96. Ratio of length to depth, .32. The accompanying 
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figures (Figs. 7 and 8) indicate the difference in the shape of 
the bill. | 

I do not observe any constant difference in the falcation of | 
the tertials, as has been claimed to exist between these two races, 
but, in my opin- 
ion, the differ- 
ences above 
mentioned are 
quite sufficient 
to warrant us 
in recognizing 
the New World 
Eider under the 
name Somateria 
mollissima bore- 
alts (Brehm). 

Anas borealis 
Gm.; based on Pennant’s description of the Gulaund Duck of 
Iceland, supposed by Salvadori to be “the same as Somateria 
mollissima,’ | do not consider identifiable. 

My thanks are due Dr. C. W. Richmond for the loan of speci- 
mens of Somateria mollissima from.the collection of the U.5S.. 
National Museum, » | 


Fig. 7. Outline of bill of Soweateria mollissima. Nat. size. 
Coll. U.S, Nat. Mus., No. 113190. 


[‘‘ This handsome 
Duck was. found 
breeding at all the. 
places visited. It pre- 
fers the small islands 
lying some distance 
off-shore, but also 
breeds on the main- 
land.:: hts nest 1s 
usually well up the 
cliffs, and in some 


Fig. 8. Outline of bill of Somateria m. borealis. Nat. cases quite a distance 
size. Coll. Am. Mus. Nat. Hist., No. 64307. 4 


from shore. One nest 

containing four eggs was at an altitude of about 450 feet, and 
more than three-quarters of a mile from shore. | 
Dalrymple Rock is the favorite breeding-place of this species ; 
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it is much broken, and the many ledges offer fine nesting sites. 
There is a heavy growth of grass on these ledges, and the nest, 
when it has been used for many years, is a depression in the sod, 
lined with the down from the breast of the female. As soon as 
incubation begins the male birds form into flocks of from 4 or 
5 to 20, and seem to be always on the wing. Thereis a constant 
line of the male birds flying around Dalrymple Rock, all going 
in the same direction. As soon as incubation is completed, the 
young are transferred to the water where they seem perfectly at 
ease, even when there is a heavy sea running.’—J. D, F.] 


25. Somateria spectabilis. Kinc Erper.—The King Eider 
is represented by 17 specimens, which, in connection with a series 
of 21 examples in the Dutcher Collection, from Long Island, 
throw some light on the various plumages this species assumes. 


PLUMAGE OF THE MALE. 


Fully grown males are shown in five plumages, as follows: 
Immature, first nuptial, post first nuptial or second year, second 
nuptial or mature, post second nuptial, and second winter. . 

Immature or First Fall Plumage.—(Three specimens : Dutcher 
Gollection;, No, 647091, Amagansett,.L. T., Dec. 7.5 Nov 67931, 
Montauk Point, Nov. 25 ; No. 67928, Montauk Point, Nov. 25.) 
Specimens in this plumage are practically indistinguishable in 
size, color, or in the shape of the bill from June females taken at 
Holsteinborg ; No. 67928, however, is beginning to change into 
the | 3 

First Nuptial Plumage.—(Five specimens : Holsteinborg, June 
12-22.) Specimens in this plumage present some variation zuder 
se, in. regard to the amount of black or white present, but in 
general they may be said to differ from immature birds in having 
more or less white on the body anterior to the wings, on the sides 
of the lower neck, and in a band across the upper breast, and in 
the presence of black along the sides and in the scapulars. In 
two specimens there is a decided indication of the v-shaped 
throat mark. 

This plumage is apparently followed by one in which birds of 
the second year, and mature birds in the fall and winter, are 
indistinguishable. Before describing this, however, I may first 
mention the 
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First Nuptial or Second-Year Plumage.—(Nine specimens, 
Dutcher Coll., Long Island, N. Y., Nov. 25 to March 19.) In 
this plumage the top and sides of the head are ruddy chestnut 
brown, obscurely barred with black, the throat and a band around 
the neck dusky, the scapulars and sides black, while the rest of 
the plumage resembles that of the immature bird in the first 
fall. : 

As has just been stated, there is ground for the belief that this 
plumage represents the post-nuptial dress of the mature bird, and 
as far as the change has occurred, the specimen, No. 64329, 
describéd above, agrees with the Long Island birds. How long 
this plumage is worn and whether that of the adult is regained 
before winter, appears to be unknown. Specimens in mature 
breeding dress are, I believe, unknown on our coasts in the win- 
ter, and whether the Long Island specimens are all birds of the 
second year or in part adults in winter plumage, is uncertain. 
Judging from the appearance of the sides of the culmen, three of 
the birds are adult, this marked space being as large as in some 
mature specimens in breeding dress, while in the remaining six. 
_ examples it is as small as in immature birds. These facts would 
indicate that the adult bird might wear the brownish plumage 
until the spring molt, but, on the other hand, a male, No. 26894, 
in the Museum Collection, taken by Miiller at Manortalik, Green- 
land, Feb. 22, 1881, is in full breeding costume. 

However. this may be, there seems no reason to doubt that the 
adult male does assume for a greater or lesser period the plumage 
here described, and there is also evidence showing that it repre- 
sents the first nuptial of the second year, as was stated in describ- 
ing birds of that age. This evidence is to be found in several of 
the immature June males from Holsteinborg, which are molting 
into a plumage resembling that of the Long Island winter birds, 

From this post-nuptial or second year’s plumage, the birds 
evidently pass directly into the mature breeding plumage. This 
is well shown by several examples in the Dutcher Collection 
which present several stages of the spring molt. This apparently 
begins late in December and is first shown in the upper tail- 
coverts, scapulars, extreme anterior portions of the back, lower 
hind neck and sides immediately in front of the wings, and 
thence backward along the flanks. No. 64793, Montauk Point, 
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Jan. 3, 1894, is in the condition above indicated. New black, 
upper tail-coverts and scapulars are appearing, numerous black 
feathers are coming in on the sides and flanks, and on the region 
before the wings and anterior to the interscapulars there are large 
numbers of growing white or creamy feathers having a black tip, 
which later would have been worn off. In No. 64795, the molt 
is more advanced in the parts already mentioned, while patches. 
are beginning to appear on either side of the rump, the lower 
throat is white and the black v-shaped mark on the upper throat: 
is strongly outlined, while scattered through the anterior half 
of the top of the head are numerous ingrowing bluish feathers of 
the adult plumage. No. 64783, Montauk Point, March 19, 1887, | 
is in a far more advanced condition. The head, neck all around, 
and breast are in mature plumage with only a little of the winter 
plumage remaining ; the upper tail-coverts are wholly black, the 
lateral rump patches white, while molt is in progress in the scapu- 
lars and along the sides. | | 
Second Nuptial or Mature Plumage.—(Three specimens : Hol- 
steinborg, June 21, July 6,.and one, K: E; Peary; no date..or 
locality.) This plumage is too well known to require descrip- 
tion ; the condition of No. 64329, however, supports Mr. Mur- 
doch’s statement that after the breeding season males assume a 
plumage resembling in a general way that of the female." This 
specimen was taken at Holsteinborg, June 21, and the early date 
indicates that the males may begin to molt as soon as the female | 
commences to incubate. It was evidently in mature plumage, as 
the black border at the lower part of the large, rounded side of 
the culmen, greenish patches at the base of the bill, cream breast, 
and adult plumaged posterior parts of the body show. Through- 
out the anterior parts of the body molt is in active progress 
and the feathers of the adult plumage are being replaced by 
buffy or rufous black-barred feathers resembling those of the 
immature bird. This change is most striking on lifting the’ 
feathers of the breast, which, superficially, is cream-colored, 
unmarked, but is found to have numerous new barred feathers 
sprouting at the bases of the cream-colored plumage of the 
breeding plumage. The black scapulars are being replaced by 
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new feathers of the same color, but in the posterior parts of 
the body, molt can be detected only in the upper tail-coverts and 
in the white patches at either side of the rump, where new black 
feathers are appearing. 

The material studied, therefore, while Lagpmiematels insufficient 
to definitely explain the plumage changes of the King Eider, in- 
dicates with considerable clearness (1) that males of the first year 
have a distinctive nuptial plumage ; (2) that this is followed bya — 
post-nuptial or winter plumage of the second year, which they 
begin to acquire by molt in June; (3) that from this second 
year's plumage they begin, late in December, to molt into the 
mature breeding plumage, which is thus acquired the second 
year ; and (4) that this mature plumage is in part replaced through 
a molt, which begins in June, by a post-nuptial plumage, affect-_ 
ing the brighter parts of the plumage, and from which, by a 
second fall molt, they probably return, as in the case of S. m. 
mollissima, to the fully mature dress. | | x 


PLUMAGES OF THE FEMALE. 


Twenty specimens represent the female in three quite different 
plumages : the immature, post-nuptial or adult winter, and breed- 
ing, which may be described as follows : : 

Immature or First Winter Plumage.—(Kight specimens, Dutcher 
Coll., Montauk Point, Nov. 22 to Jan. 22.) Examples in this. 
plumage are to be distinguished from adults of the same season. 
chiefly by their paler coloration throughout ; the upper parts and 
sides are brownish fuscous, rather narrowly edged with buffy or 
ochraceous instead of black, widely edged with rufous; the belly 
is grayish, however, instead of blackish, the wing-coverts are very 
narrowly, if at all, tipped with white. 

As with the males, the molt apparently begins in January and 
the bird evidently passes into the adult nuptial plumage, which 
appears to be acquired as early as April 27. No. 64795 Jes, 
taken at Montauk Point on this date, being in ; 

Post-nupttal, or Adult Winter or Spring, Plumage.—(Three 
specimens. No. 26253, Point Barrow, Alaska, May, 21, 1882; Nos. 
64121, 64122, Peary, Greenland, no date.) This plumage i 1s cour 
acterized by the blackish abdomen, rufous, black-barred breast, 
black upper parts, margined and more or less barred with rufous, 
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and white-tipped greater and median wing-coverts. No. 64795 dis, 
Dutcher Collection, Montauk Point, April 27, has nearly acquired 
this plumage, but the wings still agree with those of the immature 
bird. , 

Although this plumage represents the mature spring dress, it 
apparently is not the breeding plumage ; six June females from 
Holsteinborg differing materially from those just described as 
follows : 3 

Breeding Plumage.—(Six specimens, Holsteinborg, June 12-29.) 
These birds are in very worn plumage, closely resembling that of 
the immature. Each is acquiring new feathers on the scapulars, 
upper tail-coverts, upper breast, and along the sides, and these 
new feathers agree in color with those on the corresponding parts 
of the birds just described as in adult winter and spring dress, 
from which they have apparently changed to this breeding plumage 
by a wearing and fading of the feathers. | ; 


26. Chen hyperborea nivalis. Greater SNow GoosE.— 
One adult specimen in worn plumage procured by Peary. 


27. Anser albifrons. \Wuire-rRONTED GoosE.—One adult 
_ from Holsteinborg without date. (Secured from Miiller.) The 
measurements are as follows: Wing, 16.50; tarsus, 2.90; culmen, 
2.10. ‘he bird, therefore, seems to be quite as near to sambeli as 
to albifrons. 


28. Branta bernicla. Brant.—One adult male, Holstein-. 
borg; one adult without data. 


29. Phalaropus lobatus. NorTHERN PHALAROPE.—Two 
adults from Holsteinborg and one without data. 


30. Tringa canutus. Knor.—One adult female, collected 
by Miiller at Jacobshaven, June 3, 1894, and one immature speci- 
men without data. ae 


31. Tringa maritima. PuRPLE SANDPIPER.—One adult 
male, Disko Island, August 3, one young in down, Holsteinborg, 
July 14; and four specimens without data. | 

[| ‘‘ Occasionally seen on the low sandy shores of the bays.”— 
Ae eo 
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32. Numenius phzopus. WuHiImMBREL.—One specimen, se- 
cured from natives at Jacobshaven. 


33. Charadrius dominicus. GOLDEN PLovER.—An adult 
male, collected by Governor Miiller at Jacobshaven, July 2, 1894. 


34. Agialitis hiaticula. Rryc PLover.—One immature 
specimen without data. 


35. Arenaria interpres. TurRNsSTONE.— One immature 
specimen from Holsteinborg, August 10; one adult from north 
Greenland, June 3; and one without data. * 

[Three specimens, taken at Saunders Island, were all that 
were observed.”’—J. D. F.] 


36. Lagopus rupestris reinhardti. RerInHARDT’s PTAR- 
MIGAN.—Two females in summer plumage, Disko Island, July 
28; one male, Nuwatak, September 1, and another, Bowdoin 
Range, August 26, both changing into winter plumage; one fe- 
male, November 23, one male; April 25, both in: full winter 
plumage; two half-grown young, Disko Island, July 28. 

(“It is a mystery how the Ptarmigan exists. It is usually 
found on the higher ground where the vegetation is confined to 
lichens and a litt.e grass; at one place a brood of about ten was 
found where the rocks and ground were entirely barren for miles 
around, except for a little moss in the damp places. Their 
mottled summer plumage affords them perfect protection from the 
sharp eyes of the Gyrfalcon, and the natives also, were it not for 
their habit of running when approached. The native boys kill 
many of them with stones, in the use of which they are experts at 
short range.’—J. D. F.| 


37. Falcoislandus. Wuitr GyrraLtcon.—From Governor 
Kock, now at Frederickshaab, Professor Dyche purchased a 
beautifully prepared and well labelled series of 27 Gyrfalcons, 
and in addition to these birds, the Museum has received from 
Lieutenant Peary, 6 Gyrfalcons from Godhaven, making, in all, 33 
specimens. So far as the relationships of the Greenland birds are 
concerned, a careful study of this fine series fortunately supports. 
the current view of their distinctness, originally advanced, I 
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believe, by Hancock in 1854.’ That is, there are two forms, a 
light one (sdandus) and a dark one (rusticolus).  F. islandus, of 
which there are 18 specimens, is light colored at all ages; the 
under tail-coverts are immaculate, the tail is barred with fuscous 
and white bands of equal width, with white bands broader, or the 
fuscous bands may be entirely wanting. Fourteen specimens are 
immature, four are fully adult. ‘The former have the under parts 
more or less streaked with fulvous, though white always predomi- 
nates. The upper parts are striped with linear or guttate 
markings, or the feathers may be fuscous margined with white. 
In adult birds the under parts have few or no markings, and the 
upper parts are crossed with semicircular or broadly sagittate 
bars of slaty black. 


38. Falco rusticolus. Gray Gyrratcon.—The series of 
14 dark Gyrfalcons (7. rusticolus Auct.) presents much variation. 
Four examples are dark enough to be referred to /. r. obsoletus, 
one of them being fully as dark as the darkest of three specimens 
from Ungava, Labrador, kindly loaned me by Mr. Ridgway, and 
warrant the addition of Falco rusticolus obsoletus to the Greenland 
fauna. These birds are connected with the lighter specimens in 
the series by finely graded stages. Only one bird of the fourteen 
is adult, that 1s, in the barred plumage. ‘This specimen is in 
molt and apparently shows, as Hancock stated, that the change 
from the linear to transverse markings is accomplished by one 
molt. Mr. Ridgway has also loaned me several examples of /. 7. 
gyrfalco, but the material is insufficient to shed new light upon the 
relationship of the birds to #. rusticolus. 


39. Falco rusticolus obsoletus. BLiack GyRFraLcon.— 
As above stated, 4 of the 14 Gyrfalcons in the. series of 33 are 
referable to this dark form, one being from Godhaven and three 
from Sukkertoppen. 


40. Falco peregrinus anatum. Duck Hawx.—One adult 
male and two newly hatched young, from Holsteinborg, June 30. 


41. Nyctea nyctea. Snowy OwL.—Two adult specimens, 
without data. 


-+ Ann. and Mag. Nat. Hist., Ser. 11, XIII, p. rro. 
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42. Corvus corax principalis. NorrHERN RAvEN.— Three 
immature examples, taken at Holsteinborg, July 12 and 18, and 
one from Upernivik, August 3, are just completing the acquisition 
of their glossy adult plumage. 

_[“ The only nests of the Raven found were within a few rods of 
the nest of the Gyrfalcon, and no Gyrfalcon nest was found with- 
out its nearby partner the Raven. I was told by Lieutenant Peary 
and the natives that this is the case almost without exception ; why 
they do this I am unable to say unless the supply of discarded 
bones from the Gyrfalcon’s nests is the attraction to the Ravens. 
It was impossible to reach the two nests of the Raven I found, so 
I learned nothing of its structure. rag 

“The Raven becomes very tame and enters the village, and, 
true to the tradition of its family, is ever searching for plunder, 
and they give the natives much trouble when drying meat. When 
on the wing they are usually found in pairs, their favorite haunts 
being the fjords and small islands near the coast. They are easily 
attracted by imitating the call of our common crow or their own 
notes, the natives being very expert in the latter. During the long 
winter the Raven is the only bird found in North Greenland.” — 
ses ag cea haw 


43. Plectrophenax nivalis. SNowFrLakre.—Ten adults 

from Holsteinborg, all in worn breeding plumage. Two adults 
from Disko Island, August 3, show the post-nuptial molt well under 
way, the new brown-tipped feathers being evident throughout the 
pleryla dorsalis, and the brown-tinged feathers of the pferyla ven- 
tralis are also appearing. ‘The tail and wing feathers are also being 
replaced by those of the winter plumage. 
. A fledgling from Holsteinborg, June 17, has the wings well- 
grown and the tail half-developed, while a series of six young of 
the year from Disko Island, August 3, are beginning to acquire 
their winter or second plumage. 

The changes of plumage which this species undergoes have al- 
ready been treated at some length in a former volume of this Bul- . 
letin’, in a paper based largely on the material'above mentioned. 

_|“ The Snow Bunting in Greenland reminds one very much of 
our English Sparrow. It spends almost its entire time in the 
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villages, where it is very common. Soon after its arrival the pure 
white feathers of the breast are badly soiled with dirt and grease 
and it is a very different looking bird to our neat winter visitor. 
About the village there is an abundance of grass which furnishes 
suitable nesting sites. Arriving after the young had left the nests 
I could learn nothing of their breeding. While crossing Davis 
Strait in the fall of 1897 a number of Snow Buntings came aboard | 
ship during a heavy gale. They seemed to be nearly exhausted, 
and as the Strait is about 700 miles wide at that point, many must 
perish in attempting the passage.’’—J. D. F. | 


44. Calcarius lapponicus. Laprrianp Loncspur.—Four 
adults from Holsteinborg ; two adults and one young in nesting 
plumage from Disko Island, August 3. 

[“ The habits of this bird are much the same as those of the 
Snow Bunting ; one nest found, composed of fine grasses, con- 
tained two young nearly ready to fly.”—f. D. F.] 


45. Acanthis hornemanni. Greentanp RepPoLL.—One 
adult specimen, without data. 


46. Acanthis linaria rostrata. GREATER REDPOLL.—Two 
males and two females from Holsteinborg, the latter taken June 
14 and 15 respectively, are labelled as having contained eggs about 
one fourth of an inch in diameter. 


47. Anthus pensilvanicus. TirLarK.—One adult speci- 
men, collected by Miiller at Jacobshaven, September 13. 


48. Saxicola cenanthe. Sronecnat.—Two ‘adult males, 
Holsteinborg ; one adult female, Anniversary Lodge, September 
12; one female in nestling plumage, Upernivik, August 3; and 
one female without locality. Greenland specimens of the Wheat- 
ear average considerably larger than those from England, but 
there appears to be no difference in color between birds from these 
localities. 

[“‘ This was decidedly the shyest bird observed. It is next to. 
an impossibility to approach within shot-gun range. They are 
usually found about deserted villages, often entering the stone 
houses, and as they are insectivorous the reason for this habit is 
evident.”—J. D. F.] : 


Article XVIII.—HISTORY AND CHARACTERS OF 
THE FAMILY NATALID. 


By GERRIT 8. MILLER, Jr. 


PLATE 2X: 


On examining a specimen of Fusipferus among the ‘ free- 
tailed bats’ in the American Museum of Natural History, I was 
impressed by the animal’s resemblance to members of the genus 
Natalus, for one of which, in fact, I at first glance mistook it. 
Further study convinces me that this similarity is due to actual 
relationship, and that MWatalus, Thyroptera, Furipterus, and 
Amorphochilus should be united to form a family Matalide dis- 
tinct from the Vespertilionide, Phyllostomide, and Emballonu- 
ride, to each of which members of the group have been 
assigned. ‘This family is exactly equivalent to the subfamily 
Natalini of Winge, regarded by its author as part of the Vesper- 
tilionide, and essentially the same as the Nataline of Harrison 
Allen, founded as.a group of Phyllostomidz. Before examining 
the characters of the group it will be of interest briefly to review 
the history of the four genera. In this I make no attempt at 
completeness of detail. 

The first member of the family Natalidee to be brought to the 
notice of naturalists was the genus 7yroptera, described by Spix 
in 1823 (’23,.p. 61, pl. xxxvi).. Five years later a second genus, 
Furia, was published by F. Cuvier (’28, p. 149). As the name 
Furia had been previously used in another sense by Linnzus 
(58, p. 647) it was changed to Furipterus by Bonaparte (’37—37, 
under Plecotus auritus). ‘The third genus, Vafalus, was described 
in £838 by J. E. Gray (’38, p. 496).. Gray’s account of the 
original specimen of Matalus stramineus, from an unknown 
locality, was so unsatisfactory that the genus received in 1855 a 
second and a third naine, Spectrellum Gervais and WVyctiellus Ger- 
vais (55, pp. 51, 84). The year 1854 had brought still another 
synonym to the group, Ayonycterts Lichtenstein and Peters 
(54, p. 335). This afterward proved to be the same as the 
Thyroptera of Spix (Peters, ’65 4, pp. 580-581). The fourth and 
last known genus, Amorphochtlus, was not described until 1877 » 
(Peters, ’77, p. 185). Still moré recently, however, two species 
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of Matalus have been separated from the typical members of the 
genus under the subgeneric name CZzlonatalus (Miller, ’98, p. 
326), 

In the systematic arrangement of these few genera authors 
have. shown the widest variance of opinion. Spix regarded 
Thyroptera as a member of the family Anistiophori, a group in- 
cluding all the American bats without nasal appendages (23, 
p. 55). F., Cuvier ('28, p. 154) compared the genus Furipterus 
( =‘ Furta’) with the Asiatic Kerzvoula,a member of the family 
Vespertilionide, though without assuming any close relationship. 
G. Cuvier regarded TZhyroptera as nearly related to JZolossus | 
(29, p. 116); an opinion in which he was followed by Bona- 
parte (31, p15), Wagner (’40, p: 482) and Cantraine (‘4s,. p. 
492). Bonaparte, however, afterward referred the allied genus 
Furipterus to the Vespertilionide (37, in text under Plecotus 
aurttus). Gray, in 1838, placed Furipterus next to Matalus in 
the ‘tribe Vespertilionina’ (’38, p. 496). During the same 
year Gervais described the Cuban WVatalus lepidus as a member 
of the genus Vespertilio (’38, p. 32). In 1840 the same species 
was redescribed by Gundlach, who also regarded it as a Vesper- 
tilto, Wagner’s reference of Zhyroptera to the Gymnura, a group 
about equivalent to the Molosside, was made with much hesita- 
tion ; at the same time he placed Furipterus among the Vesper- 
tilionina (’40, p. 549). Afterward, he described a species of 
Natalus under the generic name Vesfertilio (’45, p. 148). The 
genus Mosia, at first supposed to have come from Brazil, was 
described by Gray in 1843 (’43, p. 117) and figured during the 
following year (’44, p. 25, pl. vi). It proved, however, to be 
one of the Old World Emballonuride (Peters, ’65 4, p. 480, 
Dobson, ’78, p. 363). Except for Gray’s subsequent confusion 
of this genus with Furipterus (’66) it would not be mentioned 
here. Gervais in 1855 arranged the genera of Natalide known 
to him as follows: Zhyroptera and Furipterus among the ‘ Em- 
ballonurine Vespertilionide ’ (’55, pp. 56, 69), and Watalus, speci- 
mens of which he supposed to represent two genera, divided 
between the ‘Vampyrine Phyllostomide’ (‘ Spectrellum,’ ’55, 
p. 51), and the ‘Nycticeine Vespertilionide ’ (‘ Vyctiellus,’ ’55, 
p. 84). Tomes, on the other hand, grouped the same three gen- 
era under the Vespertilionide (’65, pp. 172-181). He was thus 
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the first writer to recognize their close relationship. In 1865 
Peters published his synopsis of the genera of bats. Here the 
natural grouping adopted by Tomes is done away with. Vatalus 
and Zhyroptera, it is true, are left in the Vespertilionidz, but 
furipterus is removed to the ‘Brachyura,’ a group containing 
also the genera Af) stacina, Noctilio, Taphozous, Emballonura (with 
Saccopleryx, etc., as subgenera), and Diclidurus (65, p. 258). 
During the following year Gray proposed an arrangement of the 
Vespertilionide and Noctilionide differing considerably from 
the system adopted by Peters. The genera Watalus, Furipterus 
{renamed Furiella),’ and Thyroptera, all of which Gray appears 
to have known at first hand, are united with the Old World 
Miniopterus to form a subfamily Natalinia of the family Vesper- 
tilionide. For the Wyctiellus of Gervais (spelled MVycticellus), 
the same as Vata/us, but unknown to Gray directly, a new sub- 
family of the Vespertilionide, Nycticellina is formed. Another 
genus based on a species of Watalus, Spectrellum Gervais, like- 
wise known to Gray by the description only, is made a subfamily 
(Spectrellina) of the Noctilionide. Finally the ‘ Furipterus of 
Bonaparte,’ * which Gray had never seen, but which he wrongly 
supposed to be different from that of Tomes, forms the ‘sub- 
family Furipterina,’ placed also under the Noctilionide, This. 
was apparently due to the misidentification of the Furia of F. 
Cuvier and Furipterus of Bonaparte with Gray’s own MMosia 
(766, pp. go-93). The Natalinia of Gray thus coincides with the 
Natalini of Winge except that the former includes Miniopterus 
and does not contain Amorphochilus, then unknown, Gill essen- 
tially followed Peters, though he regarded the genus Furia 
{ = Furipterus) as representative of a subfamily Furiine Ce 
p. 18). In 1877 Peters again associated Furipterus with the 
“ Brachyura,’ now, however, placing Amorphochilus with it and’ 
recognizing the two genera as a group ‘Furie’ (’77, p. 185). 
The classification adopted by Dobson is essentially that of 
Peters.  Furtpterus (‘ Furia’) and Amorphochilus are placed 
among the Emballonuride as a group Furiz, while 7hyroptera 
and Watalus are united with AZintopterus to form the third divi- 
sion of the Vespertilionide, the group Miniopteri (’78, pp. 170, 


1“ Furia, Temm., Furzpterus, 'Vomes, not Bonap.’’ 
2“ Furipterus, Bonap. and Gervais, not Tomes = Mosza, Gray, Furta, ¥. Cuv.” 
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345). Flower and Lydekker follow Dobson, though removing 
Thyroptera from association with Watalus and Miniopterus, and 
placing it alone in the ‘ Thyropterine division’ of the Vesper- 
tilionide (’91, pp. 664-665, 666). Two important papers on the 
classification of the Natalide appeared in 1892, one by Harrison 
_ Allen, the other by Winge. The latter is probably the earlier in 
point of date. In it for the first time since the publication of 
Tomes’s paper in 1865, WVatalus, Thyroptera, and Furipterus are 
brought together without association with A/zmiopterus. ‘To these 
is added the genus Amorphochilus, unknown to Tomes. The — 
group thus formed, exactly equivalent to the family Natalide of 
the present paper, stands as one of the three primary divisions 
of the Vespertilionide.(’92, p. 36). Harrison Allen, from astudy 
of Natalus alone, concluded that the genus could not be retained 
among the Vespertilionide. Like Gervais he was impressed by 
the resemblance of the genus to some of those usually placed 
among the Phyllostomide. ‘To this family he therefore referred 
- the genus as sole representative of the subfamily Nataline (92, 
PP. 437-439). Ina later work, however, he refers to Dhyroptera, 
Furipterus, and WVatalus as ‘allied’ genera, adding that “ Zhy- 
roptera is in close relation with WVatalus.” Though he does not 
actually refer either to the subfamily Nataline, he clearly does so 
by inference (’94, pp. 23, 55). Zittel mentions Watalus among 
the Vespertilionide (’93, p. 578). In the most recent work to 
treat of the bats as a whole Trouessart divides the genera of 
Natalide among no less than three families. Zhyroptera forms 
a section of the Vespertilionide, Furipterus and Amorphochilus 
stand as a section of the Emballonuridz, while Vazalus is re- 
moved to the Phyllostomide (’97, pp. 134, 135-136). This 
grouping is simply that of Flower and Lydekker as modified by 
Harrison Allen in 1892. _ 3 

The history of the family Natalide is summarized in the fol- 
lowing table: 
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HIsTORY OF THE FAMILY NATALIDA. 


4 


Family in which Genus was Placed. 
Year. Author. ee EAT en iy erent Api % oe 
Vespertilionidz. Emballonuride. | Phyllostomide. 
1828 F. Cuvier, Furipterus. | 
1829 tr (uw ier, _ Thyroptera. 
1831 Bonaparte. _ Thyroptera. 
1837 3 Furipterus. | 
1838 Gray Furipterus. 
a a Natalus. 
ve Gervais. Natalus. 
1840 Gundlach. Natalus. 
is Wagener. Furipterus. Thyroptera. 
1845 “ Natalus. | | 
Cantraine. | Thyroptera. | 
1855 Gervais. Natalus Thyroptera. Natalus 
(° Mycttellus’), | (‘Spectrellum ’), 
ss mf | Furipterus. 
1865 Tomes. Thyroptera. | 
i Ht Furipterus. 
ss a Natalus. 
uf Peters. Natalus. Furipterus. 
4 “i Thyroptera. | 
1866 Gray. Natalus. Natalus. 
- “ Furipterus. Furipterus. 
4 Thyroptera. | 
1872 Gill. _ Furipterus. : 
1877 Peters. | Amorphochilus. 
1878 Dobson. Natalus. | Furipterus. | 
ji ie Thyroptera. | Amorphochilus, 
1891 Flower and ) Natalus. | Furipterus. 
Lydekker. | | 
Thyroptera. _ Amorphochilus, 
1892 Winge. Natalus. 
eS = | Thyroptera. 
i oe Furipterus. 
fF us Amorphochilus. 
+ H. Allen. Natalus. 
1894 | | Natalus. 
Me sie | Furipterus. 
: | ie Thyroptera. 
i | Zittel, Natalus. 
1897 | Trouessart. Thyroptera. Furipterus. Natalus. — 
ef | S | Amorphochilus. 
1898 | Miller. | Natalus. 


The characters of the group are as follows : 


FAMILY NATALIDA. 


Small, delicately formed bats with general aspect of the members of the 


Vespertilionine genus Kerzvoudla. 


Lars widely separate, funnel form, the 
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opening directed forward ; inner surface of conch smooth or papillose, without 
cross striations. Muzzle neither simple nor with leaf-like outgrowths, its form 
occasionally (Chilonatalus, Amorphochilus) suggesting that of the Lobostomine 
Phyllostomide. Membranes ample, thin, and delicate. Thumb variable in 
form, its phalanges sometimes (Furipterus, Amorphochilus) rudimentary, the 
metacarpal never wholly free from membrane. Third manal digit normally 
with two phalanges, the second of which is longer than the first (in 7h1ropiera 
the distal phalanx is divided into two). Sfe// Vespertilionine in form, the 
braincase abruptly elevated above faceline. omer large, generally fused with 
posterior edge of bony palate, the anterior extremity always produced as a 
median spicule appearing at bottom of anterior palatine emargination. In 
Thyroptera the anterior extremity of the vomer is slightly bifurcate, while in 
Natalus it is joined by the palatine processes of the premaxillaries, thus isolat- 
ing the two small palatine vacuities. Upper incisors four, in pairs, each pair 
widely separated from that of opposite side and from canine. Lower incisors 
six, small but well developed. <Axferzor premolars, both above and below, 
large, compressed laterally, and with well developed cutting edges. Maxtlary 
molars with inner (lingual) side of crown narrow, the protocone well developed, 
but hypocone rudimentary or absent. 


The family Natalidz unites in a curious manner the characters | 
of the Vespertilionidz and Phyllostomidz. In aspect the species 
are distinctly Vespertilionine, though the peculiar structure of 
the muzzle, notably in Amorphochilus and Chilonatalus, distinctly 
suggests the Lobostomine Phyllostomide. The skull is Vesper- 
tilionine in form, though the relation of the anterior end of the 
vomer to the premaxillaries is distinctly Phyllostomine. While 
the molar teeth and the incisors are perfectly Vespertilionine, the 
premolars are as clearly Phyllostomine in both size and form. 
Finally the third manal digit normally contains two phalanges as 
in the Vespertilionidz, the distal, however, of unusual length. 
This long phalanx is divided into two in 7hyroptera, thus exactly 
reproducing the normal condition in the Phyllostomide. With 
the Emballonuride the group has no close relationship. 
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EXPLANATION: OF PLATE: xX. 


Fig. 1.—TZhyroptera discifera (Lischtenstein and Peters). 
Fig. 2.—Furipterus horrens (F. Cuvier). 
Fig. 3.—Natalus micropus (Dobson). 
For each species a = ear (x 14), 6 = side view of skull (x 2), ¢ = dorsal view 
of skull (x 2), d= palatal view of skull (x2), ¢ = maxillary teeth (x 4), f= 
mandibular teeth (x 4). 
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Article XIX.— DESCRIPTION OF TWO NEW SUB- 
SPECIES OF COLYMBCS DOMINICUS LINN. 


By Frank M. CHAPMAN, 


The specific names, dominicus, and its variant domintcensts, have 
been applied to the small Grebe, which ranges from the Greater 
Antilles and southern Texas southward to Patagonia, but it 
appears upon comparison of Cuban with continental examples, 
that at least two mainland forms of this bird deserve recogni- 
tion by name. For one, from Matto Grosso, Brazil, I propose 
the name Colymbus dominicus brachyrhynchus ; for the other, 
from Lower Rio Grande, Texas, the name Colymbus dominicus 
brachypterus. ‘They may be distinguished from C. domintcus and 
from each other by the following descriptions : 


Colymbus dominicus brachyrhynchus, subsp. nov. 


Char. Subsp. — Similar to Colymbus dominicus Linn., but with the bill much 
shorter and more slender, and with less fuscous on the sides and flanks. 

Description of Type. (No. 34872, Coll. Am. Mus. Nat. Hist., male, Cha- 
pada, Matto Grosso, Brazil, Sept. 19, 1883. Collected by H. H. Smith.) — 
Head and neck all around plumbeous, the crown greenish ; the throat black, 
some of the feathers tipped with whitish ; back fuscous with slight greenish re- 
flections ; wing-coverts, tertials, and exposed part of outer primaries fuscous ; 
basal portion of inner web of first primary white, the white increasing in ex- 
tent on each succeeding feather until it wholly occupies the seventh to the 
thirteenth feathers, when it decreases and is replaced by fuscous; neck fus- 
cous, upper breast washed with brownish, paler on the sides; sides and flanks 
washed with fuscous, rest of underparts silvery white, through which shows the 
fuscous bases of the feathers. Wing, 4.02 ; 
tarsus, 1.25; middle toe, 1.82; culmen, 
.72; depth of bill at nostril, .25 in. 

Description of Female, No. 34873, Cha- 
pada, Matto Grosso, Brazil, Sept., 1883. — 
Similar to the male but whiter below and 
slightly smaller. Wing, 3.75 ; tarsus, I.12; 
middle toe, 1.65; culmen, .65; depth of 
bill at nostril .21 in, : 


The small size of the bill is the 
; eat es rr Fig. 1. a. Bill of Colymbus domint- 
chief distinguishing characteristic. cys, 4. Bill of C. & drackyrhsnchwe. 
. . : Both natural size. 
of this race, this member being only 
about two thirds as long as in Colymbus domintcus, 
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Colymbus dominicus brachypterus, subsp. nov. 


Char. Subsp, — Similar to Colymbus dominicus Linn., but with shorter wings 
and bill, less fuscous on the sides and flanks, and whiter underparts. | 

Description of Type. (No. 11, Goli. George B. Sennett, male, Lomita 
Ranch, Lower Rio Grande, Texas, April 27, 1878. Collected by George B. 
Sennett.) — Head and neck all around plumbeous, the crown greenish; the 
throat black, some of the feathers tipped with whitish ; back fuscous with 
slight greenish reflections ; wing-coverts, tertials, and exposed part of outer 
primaries fuscous; basal portion of inner web of first primary white, this 
white increasing in extent on each succeeding feather until it wholly occupies 
the seventh to twelfth feathers, when it decreases and is replaced by fuscous ; 
neck slaty, breast washed with brownish, fainter on the sides ; sides and flanks 
washed with fuscous; rest of underparts silvery white, through which the 
darker bases of the feathers show only slightly. Wing, 3.80; tarsus, 1.25; 
middle toe,;:1.78 ; culmen; 1.82%. depth of bill at. nostril, 30 1. 

Description of Female, No. 12, Collection of George B. Sennett, Lomita, 
Texas, April 27, 1878. — Similar to the male, but whiter below and slightly — 
smaller. Wing, 3.78; tarsus, I.10; middle toe, 1.62; culmen, .68 ; depth of 
bill at nostri); .25 in. 


This, the northern continental form of Colymbus dominicus, is to 
be distinguished from dominicus by its whiter underparts, smaller 
bill, and shorter wing; while from C. d. brachyrhynchus it may 
be known by its larger bill, shorter wing, and whiter underparts. 

A specimen from Panama is to be referred to this race, while 
one from Ecuador agrees more nearly with C. @. brachyrhynchus. 
A table showing the bill and wing measurements of males of the 
three forms is appended : 


epth 
Name. | No. Locality. . - | Wing. ba? eae 


nostril, 


C. Gout ees a BOTTA Cuba. bode PG oh SEs Olen ean 
ib G a rae FOr crim 235 

C. da. brachyrhynchus... 34872 Matto Grosso, Brazil. 4.02 72 roe 
C. d. brachypteris. >. .|-¥t GB: 8: Lomita, Texas. 2°90 .82 30 
fe ee as G, By Ss): Hidalgo, Texas... 13.70 Bal ae 


List of specimens examined: Cuba, 4; Brazil, 2; Ecuador, 1; Panama, 2; 
Jalapa, Mexico, 1; Lower Rio Grande, Texas, 21.! 


* From the collection of George B, Sennett, to whom I am indebted for the use of this 
material. | : 


Article XX.—THE GENERIC NAMES ZCAH/MYS AND 
LONCHERES. 


By J. A. ALLEN. 


The generic names Echimys and Loncheres have a rather in- 
volved history. The genus Zchimys was first named by Etienne 
Geoffroy Saint-Hilaire, in a work written in “ 1808 ou 1809,” but 
never published, as we learn from his son Isidore.* The name 
Lichimys was first published in an abstract of a paper by F. Cuvier, 
‘on the dental characters of mammals, in 1809,” the entire refer- 
ence to “chimys being as follows: “ Dans |’ ordre des rongeurs, 
pour ne parler que des genres, |’ auteur établit les suivans, en 
réunissant les dents semblables, ou en séparant celles qui dif- 
férent ; 1.. avec M. Geoffroy, celui des Achimys formé du lerot & 
queue dorée et du rat épineux de d’ Azara.”’ 

In 1812, F. Cuvier, in the third part of his ‘ Essai sur de nou- 
veaux Characteéres pour les genres des Mammifeéres,’ treated the 
genus /chimys at length,’ describing and figuring the dentition of 
the only two species mentioned by him as belonging to this 
genus, namely, le rat épineux’* (pl. xv, fig, 14) “and ‘le «rat a 
queue dorée’® (pl. xv, fig. 15),—the same. species originally 
referred by him to Achimys. His description and figures show 
clearly, however, that the two species are. not congeneric, as 
genera are now recognized, and it becomes necessary to fix upon 
one of them as the type of Achimys.® 

In 1825 F. Cuvier, in his ‘ Dents des Mammiféres’ (p. 185 and 
pl. Ixxiii), again referred to the genus AcAzmys and figured the 
dentition of £&. dactylinus. In his reference to the genus he 


1 Notice sur les Rongeurs épineux, désignés par les auteurs sous les noms d’ Echkimeys,: 
Lonchere, Heteromys et Nelomys, par M. Isidore Geoffroy Saint-Hilaire. Mag. de Zoologie, 
2° sér., 1840. Mammiferes, pll. xx-xxix, pp. 1-57. C/. pp. 1 and 2, 

2 Bull. Soc. philom., No. 24, Sept., 1809, p. 394. [ 

8 Annales. du Mus. d’ Hist. Nat., XTX, 1812, pp. 283-285, pl. xv, figs. 14 and 15. This same 
plate, with these figures, is republished by G. Cuvier, in his ‘ Ossemens fossiles’ (2d ed., V, 
pt. 1, 1823, pl. i), and his remarks respecting the osteological characters of ‘‘ Les échimys”’ are 
doubtless based on the two species whose dentition is here figured. No particular species, 
however, is mentioned, beyond what is implied by the reference to the figures. 

4 Echimys spinosus Desmarest (1817, ex E. Geoffroy, MS.). : 

5 Echimys cristatus Desmarest (1817, ex E. Geoffroy, MS.) = Myoxus chrysurus Zimmer- 
mann, 1780. 

he senars from Desmarest (Nouv. Dict. d’ Hist. Nat., nouvelle éd., X, 1817, pp. 54-59), 
and also from I. Geoffroy Saint-Hilaire (2. c.), that E. Geoffroy Saint-Hilaire, in his manu- 
script work (czrca 1809), referred seven species of Spiny Rats to the genus Achkimys. These 
were first published by Desmarest in 1817, under E. Geoffroy’s manuscript names, Desmarest 
giving ‘‘ Geof.,’’ *“‘ Geoff.,’’ ‘‘ Geoffr.,’’ or ‘‘ Geoffroy ”’ as the authority for the names in each 
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says: “‘C’est de l’echymys dactylin, jeune encore, de M. Geof- 
froy-Saint-Hilaire que j’ai tiré ce systéme de dentition” (p. 186). 
This species is also not congeneric with either of the two species 
referred by F. Cuvier to the genus Zchimys in 1809 and 1812, 
and all three are now placed in separate genera. His ‘echimys 
dactylin’ became, in 1838, the type of Dactylomys I. Geoffroy, 
and in 1843, the type of Lund’s genus Zchimys ; his ‘rat épi- 
neux’ is the type of Loncheres Illiger, 1811, and congeneric with 
the type of Melomys Jourdan, 1838; and finally his ‘rat A queue 
dorée’ is congeneric with the type of AZesomys Wagner, 1845. 

_ Two years after Hchimys was introduced into the literature of 
zoology, namely, in 1811, Illiger proposed the genus Loncheres,® 
on the basis of a formal but rather meaningless diagnosis, and 
the following: “Species: Loncheres paleacea (nova species e 
Brasilia) et Hystrix chrysuros ZLinGmel.”’ As the first species 
here mentioned remained a nomen nudum till described by Lich- 
tenstein in 1820, it cannot be taken as the type, under the A. O. 
U. Canon XLII, which provides that the basis of a generic 
or subgeneric name must be either “(r) a designated recogniza- 
bly described species, or (2) a designated recognizable plate or 
figure, or (3) a published diagnosis.” As Loncheres paleacea com- 
plies with none of these conditions, his ‘“ AWystrix chrysuros 
LinGmel.” becomes the type of Zoncheres. This is in reality the 
Myoxus chrysurus of Zimmermann,’ variously accredited by later 
writers to Boddaert, Schreber, Shaw, etc., which was based on 
‘Le Lérot & queue dorée’ of Allemand in Buffon’s Hist. Nat., 
‘Suppl. IV, ed. d’ Holl. p. 164, pl. 67,” and is therefore a prior 
name for Desmarest’s “chimys cristatus,’’ Desmarest citing both 
the “ Lérot 4 queue dorée, Buffon, Suppl., tom. 7, pl. 72,” and 


case, except for “4. spznosus, where it was doubtless accidentally omitted, as this species is 
also claimed for E. Geoffroy by his son Isidore. These species are as follows :— 
1. ‘* Echimys huppé (Zchimys cristatus) Geof. Lérot 4 queue dorée Buff., . . . Wystréa 
chrysuros Boddert ...”’ (p. 55). 
2. ‘‘Echimys dactylin, Achimys dactylinus, Geoffroy’ (p. 57). 
3. *‘ Echimys épineux, Echims spinosus ; Rat épineux de Azara . 
Cuvier . OCD SSIs 
4. ‘* Echimys a aiguillons, Echimys hispidus, Geoff.” (p. 58). 
5. “‘ Echimys didelphoide, Echimys didelphoides, Geoff.’’ (p. 58). 
6. ee de Cayenne (Echimys cayennensis) Geoffr.; d’ abord Rat de la Guyane, du 
méme’’ (59). 
7. ‘** Echimys soyeux (Echimys setosus) Geoffroy ’’ (p. 59). 
® Syst. Mamm, et Avium, 1811, go. 
° Geograph. Geschichte, IV, 1780, 352. 
*° Nouv. Dict. d’Hist. Nat., nouvelle ed., X, 1817, 55. 


; Echimys roux 


’ 
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_ being also based on Allemand. It is thus evident that the spe- 
cific name chrysurus of Zimmermann has many years’ priority over 
cristatus of Desmarest, both having been founded on Allemand’s 
Lérot 4 queue dorée. (For the pros and cons of this case, 
see Isidore Geoffroy Saint-Hilaire, 7. ¢c., pp. 6 and 7.) It is fur- 
ther evident that the type of Loncheres is the Echimys cristatus of 
recent authors, although Lichtenstein in 1820! attempted to 
restrict the genus Loncheres to L. paleacea, then for the first time 
described, he also referring all of the previously described 
species of Achimys, which he saw fit to recognize, to Lonche- 
res, His species are (1) L. paleacea “Ill.,” (2) L. chrysuros, (3) 
L, rufa (= £. spinosus Desm.), (4) LZ. myosurus, sp. nov. (= E. 
cayennensts Vesm.). Later Lichtenstein strangely referred? all 
of these species except Z. paleacea, to Mus, which he retained as 
the type and only species of Loncheres. In 1829 Fischer adopted * 
Loncheres for the eight species described by Desmarest and the 
L. paleacea of Lichtenstein, ignoring #chimys altogether. On 
the other hand Rengger in 1830* adopted Achimys, citing Lonche- 
res as a synonym of it. The two species he had occasion to 
mention are the Z. spinosus Desm. and £&. longicaudatus, sp. nov. 

In 1837, in an extract from an unpublished paper by Jourdan, 
I’. Cuvier ° added the genus We/omys Jourdan, with WV. dlainvillit, 
sp. nov.,° as type. According to F, Cuvier, Jourdan joined with 
this, under Velomys, “\VEchimys huppé” (= &. eristatus of 
authors), which led Cuvier to remark : “Cette réunion suffirait 
pour indiquer les rapports des Nélomys avec les Echimys, 
’Echimys huppé étant le type de dernier genre, si, en effet, 
les Echimys formaient un genre natural.’’ Cuvier comments on 
the fact that the group of “chzmys, consisting of nine or ten 
species, includes forms that differ much from each other in the 
structure of the teeth. He also states, as shown above, that he 
considers l’Echimys huppé (= £. cristatus Desm.) as the type of 


* Ueber die Ratten mit platten Stacheln. Von Herrn Lichtenstein. (Vorgelessen den 15 
Januar 1818.) Abhandl. der Konig]. Akad. der Wissen. in Berlin, aus den Jahren 1818-1810, 
pp. 187-196. ‘The volume is dated 1820. 

? Darstellung neuer oder wenig bekannte: Saugethiere, 1827-1834, pl. xxxv, fig. 1, and pl. 
xxxvi, with the text belonging thereto. 

3 Syn. Mamm., 1829, pp. 306, 307, 588. 

4 Naturg. der. Saeugethiere von Paraguay, 1830, pp. 233-237. 

5 Rapport sur un mémoire de M. Jourdan, de Lyon, concernant quelques Mammiféres nou- 
veaux. Par M. F. Cuvier, Ann. des Sci. Nat., sér. 2, VIII, 1837. CA pp. 370, 3771. 

® Described in a footnote to page 371, the description being an inedited extract, in marks of 
quotation, from Jourdan’s paper. 
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the genus Zchimys, and, further, that l’Echimys dactylin is an 
aberrant species. | : 

This was the state of the subject when I. Geoffroy Saint-H1-. 
laire, the following year, took up the revision of the American 
Spiny Rats. His conclusions were first published in abstract in 
1838,’ and in full in 1840.2 This author, aided by the types 
of nearly all the species named by his father, E. Geoffroy,’ and 
first published by Desmarest in 1817, and thirteen skulls, repre- 
senting in all ten species, was able to throw great light upon this. 
difficult and as yet very imperfectly studied group. His memotr, 
as published in full in 1840 (JZ. ¢.), opens with an admirable his- 
torical résumé of the subject, followed by detailed analytical and 
comparative descriptions of both the external characters and the 
dentition, rendering, with the accompanying plates (eight illus- 
trating the external features and two the dentition), his memoir of 
the highest importance as a trustworthy starting point for subse- 
quent investigators. In matters of nomenclature, however, he 
naturally followed the customs of the day, disregarding the rule 
of priority, and adopting methods of selecting types for his 
genera unfortunately contrary to those required by modern rules 
of nomenclature. Thus, for example, he considered that the species 
named chrysurus (as he supposed by Boddaert, and later adopted 
by various writers, as Shaw, Lichtenstein, and Fischer) should be 
eliminated “ du systeme zoologique comme purement nominale,” 
because it “ne différe pas de lV Achimys cristatus,’ described 
twenty-five years later. While it is true that the Lérot a queue 
dorée of Buffon was based on an immature specimen preserved in 
spirits, received through Dr. Klockner from Surinam, and that 
Echimys cristatus was based on an adult example from Guiana, 
neither I. Geoffroy (¢f. /.c., pp. 6, 7, and 49), nor any author who 
has considered the question, has ever doubted that the two 
specimens are referable to one and the same species. 

In this paper I. Geoffroy added two new species, and divided 


* Notice sur les Rongeurs épineux désignés par les auteurs sous les noms d’ Echinys, Lonche-. 
res, Heteromys et Nelomys, par M. Isidore Geoffroy Saint-Hilaire. (Présentée a ? Académie 
des Sciences le 26 juin 1838.) (Extrait.) Ann. des Sci. Nat., sér. 2, X, 1838, pp. 122-127. 

? Mag. de Zool., sér. 2, 1840, Mammifeéres, pll. xx-xxix, pp. I-57. 

3 ** Presque tous les originaux des déterminations de mon pere existent encore du muséum ’ fs 
and, he adds, ‘‘ c’est d’aprés eux surtout que j’essaierai plus bas la révision de toutes ces espeéces, 
en m’aidant de l’examen de leurs cranes et de leurs dents, et de leur comparaison avec les a 
vidus rapportés depuis au muséum par d’autres voyageurs ou décrits par divers naturalistes.”’ 
Mag. de Zool., 1840 (¢. c., p. 2). 
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the old genus Zchimys of F. Cuvier and subsequent French au- 
thors into three, namely, Echimys, Nelomys, and Dactylomys, the 
latter being new, ‘hese innovations all date from 1838, being 
covered by the abstract, although the paper in full was not pub- 
lished till 1840, The three genera are founded mainly on differ- 
ences in the conformation of the teeth, and on the form and 
relative size of the feet ; the size and shape of the ear, and the 
condition of the tail as to whether naked or clothed, being con- 
sidered as not characters of generic importance. His genera 
(1838) are (1) Echimys, with six species, including one new, and 
one doubtful; (2) elomys, with also six species, including one 
new ; (3) Dactylomys, with one species. These three genera and 
thirteen species, in the order of the memoir proper (1840) are as » 
follows? : 


I, DacTyLomys. dus Licht., not £. hispidus 
1. D. typus = E. dactylinus Desm. Desm. 
Ill. Ecuimys. 


If. NELomys. 8. 2. ‘setosas. Desiii. 
2. WV. cristatus (Desm.). g. £. cayennensis Desm. 
3. WV. paleaceus (Licht.). 10. £. myosurus (Licht.) = Loncheres 
4. WV. blainvillit Jourdan. longicaudatus Rengg. 
5. WV. semivillosus, sp. nov. 11. £. albispinus, sp. nov. 
6. WV. didelphoides (Desm.). 12. 4. spinosus Desm. 


7. N.armatus I. Geoff. = Mus, hispi- | 13. &. hispidus Desm. 


_ Of the generic distinctness of Dactylomys there is of course no 
question, and it can be set aside without further consideration as 
being in no way involved with “Lchimys, Loncheres, or Nelomys. 
Respecting /Ve/omys, he says: “ J’ai trouvé que l’Echimys crista- 
tus et le Nelomys blainvillit sont bien, comme I’a avancé M. Jour- 
dan et comme l’a admis M. Frédéric Cuvier, deux espéces 
parfaitement congénéres.” Consequently Melomys (type WV. 
blainvillit) Jourdan is a pure synonym of Loncheres, which, on 
the principle of elimination, has £. cris/atus as its type. 
Respecting Echimys, I. Geoffroy says: “Ce genre, appelé 
Loncheres par Illiger, comprenait, avec les espéces qui s’y trou- 
vent conservées, celles qui sont présentement séparées sous les 


+ The authority for Echimys, and for all the species here assigned to Desmarest, is given as 
* Geoff. St.-Hilaire”” (= E. Geoff. St.-Hilaire), from their having been first named by his 
father, although admittedly not published by him, but by Desmarest. 
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noms générique de Dactylomys et de Nélomys (Z. ¢., p. 51). He 
here restricts the name Echimys “ aux espéces analogues par leur 
organization a |’ Echimys setosus’” (2. c., p. 30). As, however, 
the type of Zchimys should be one of the two species originally 
referred to it, the type is properly Z. spzxosus Desm., unfortu- 
nately a species not strictly congeneric with &. sefosus Desm., 
now referred to the genus AZesomys Wagner (1845). 

Mesomys was originally based’ on a tailless specimen from 
Borba, Brazil, which was also the basis of the type species, 
Mesomys ecaudatus (sp. nov. ex Natterer MS.). The genus is 
here characterized as follows: “ Habitus Loncherium, dentes 
Echinomyum, spine valide, cauda nulla”; and he adds: “ Die 
einzige mir bekannte Art ist JZesomys ecaudatus Natt.” Quoting 
later from Natterer’s manuscript notes, he says the specimen was 
a pregnant female, and though the young were still very small, 
they had short tails.2 This shows that the tailless condition of the 
type of AZesomys, was only the frequent abnormality common to the 
various species of South American Spiny Rats. Winge and 
Trouessart associate with this species £&. spznosus Desm., as well 
as certain other species, but I find no satisfactory account of the 
dentition of AZ. ecaudatus. In any case, the type of Achimys is 
Ly. spinosus Desm. Therefore the large group of species now 
currently referred to Achimys, namely the £&. cayennenszs group, 
is still in need of a name, since Dactylomys I. Geoffroy (1838), 
Lsothrix Wagner (1845), Lasturomys Deville (1852), Thrinacodus 
Giinther (1879), Zhrécomys Trouessart (1880), and Kannabateo- 
mys Jentink (1891), are all so different from the present group as 
not to require consideration in this connection. Velomys Jour- 
dan (1837) and PAyllomys Lund (1841) are both, apparently, syno- 
nyms of Loncheres. | 

The foregoing may be summarized as follows :— 

1. The name Zchimys was given to a genus of mammals by 
Etienne Geoffroy Saint-Hilaire in 1808 or 1809, in a work still 
unpublished. | 

2. Echimys as the name for a genus of mammals was first pub- 
lished by F. Cuvier in 1809, from a manuscript work by E. 


Arch, £. Natura. 1845) 1, ras. 4° 

2 Abhandl. der II Cl. d. k. Akad. d. Wiss. Miinchen, V, Abthl. 2, 1848, 295. 

$3 On this condition in Lchimys trinttatis see Allen and Chapman, Bull. Am. Mus. Nat. 
Hist., V., 1893; 226. 
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Geoffroy Saint-Hilaire, and was exclusively based on (1) “le 
Lérot 4 queue dorée”’ of Allemand (in Buffon), named AZyoxus 
chrysurus by Zimmermanh in 1780, and Echimys cristatus by 
Desmarest: (ex HE. -Geotlroy, MSS.) im’ 1417 {-and (2) ‘te’ " Rat 
épineux’”’ of Azara, named Echimys spinosus by Desmarest in 
1317 (ex E. Geoffroy MS.). 

3. In 1812 F. Cuvier further characterized the genus Rechte, 
from the same two species above named. 

4. Therefore one of these two species, as they are not con- 
generic, must be taken as the type of Echimys. 

5. Illiger, in 1811, established the genus Loncheres, referring 
to it two species, namely, (1) Z. paveacea, a species not described 
till nine years later, and (2) “ Aystrix chrysuros LinGmel.,’= 
Myoxus chrysurus Zim. 

6. As an undescribed species cannot be taken as the type of a 
genus, MWyoxus chrysurus Zimm. (= LEchimys cristatus Zimm.) 
becomes the type of Loncheres. 

7. This, by the process of elimination, leaves Echimys spinosus 
Desm. as the type of Echimys. 

8. Melomys Jourdan (1837), based on a species (Welomys blain- 
villi Jourd.) currently recognized as congeneric with Zchimys 
cristatus Desm. (= Myoxus chrysurus Zimm.), is therefore a pure 
synonym of Loncheres. 

g. Mesomys Wagner (1845) was based on a species (JVesomys 
ecaudatus Wagner) currently treated as congeneric with Z&. 
Spinosus Desm., and is therefore in all probability a pure synonym 
of Lchimys. If otherwise (I am unable to find a satisfactory 
account of the dentition of AZ/esomys), Mesomys will not conflict 
with Achimys. 

10. In 1817  Desmarest described the following seven species 
under “chimys, adopting therefor E. Geoffroy Saint-Hilaire’s 
manuscript names. These species are: 


1. Echimys cristatus. 5. Echimys didelphoides. 
2. Echimys dactylinus. 6. Echimys cayennensis. 
3. Echimys spinosus. 7. Echimys setosus. 

4. Echimys hispidus, 


rt. The subsequent history of these species, in relation to the 
genus Achimys, 1s as follows: 
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a. In 1811 L£chimys cristatus became the type of Loncheres 
Illiger. 

b. In 1838 Achimys dactylinus became the type of Oss 
I. Geoffroy Saint- Hilaire. 

c. Lchimys spinosus was referred by Burmeister in 1854‘ to the 
genus Zesomys Wagner, who assumed (with Reinhardt, but 
doubtless incorrectly) that MJesomys ecaudatus, the type of 
Mesomys, was based on simply a tailless specimen of Z. spinosus. 

ad. Echimys cristatus and LE. didelphoides are still currently re- 
ferred to Loncheres. 

e. The remaining three species, Echimys hispidus, E. cayennen- 
sis, and £. setosus, are still referred to the genus Echimys, as the 
genus is now currently accepted. 

The genus “chimys, as now currently accepted, is not the 
true Lchimys of F. Cuvier, but Zchimys as emended by I. Geoffroy 
Saint-Hilaire in 1838 and 1840, by improperly taking Z. setosus, 
instead of &. sAznosus, as the type. 

13. For the group of species now commonly referred to Echimys 
no name hitherto proposed is available. 

In view of the foregoing it seems necessary to provide a name 
for the group containing Echimys cayennensis, E. hispidus, and E. 
setosus of Desmarest (1817, ex E. Geoffroy Saint-Hilaire), and 
the allied species since described, for which I here propose 


Proéchimys, gen. nov. 


Etchimys 1, GEOFFROY SAINT-HILAIRE, Ann. des Sci. Nat. sér. 2, X, 1838, 
125; Mag..de Zool., ser. 2, 1840, 30. Not Echimys of F. Cuvier, 1800, ex I. 
Geoffroy Saint-Hilaire, MS. 

Type, Echimys trinitatis Allen and Chapman. 


The following, besides other species, seem probably refera- 
ble to Proéchimys: 


I, Proéchimys cayennensis (Desm.). g. Proéchimys chryszeolus ( 7homas). 
2 i hispidus (Desm.). 10, ‘*  decumanus (7 omas). 
3 setosus (Desm.). EQ, . gymnurus (Zhomas). 
A. pe albispinus (/. Geoff.). £2. A) ce a Cadis: (42 eae ey. 
5. gh dimidiatus (Gznther). 13. " canicollis (4 Zen). 

6 a ferrugineus (Gzinther). 14. by urichi (A Zen), 

7 + semispinosus (Zomes). ‘15. vs mince (A Z/en), 

8 . centralis (Zomas). 16. ns cherriei ( 7 omas). 


1 Thiere Brasiliens, I, 1854, 205. 


Article XXI.— THE ESKIMO OF SMITH SOUND. 


By A. L. KROEBER. 


The following pages consist in the main of the results of inves- 
tigations carried on in the winter of 1897-98, under the direction 
of Dr. F. Boas, among six Eskimo from Smith Sound, brought to 
New York by Lieut. R. E. Peary. Lieut. Peary also secured 
for the Museum an ethnological collection. This is described in 
the present article, and from it the illustrations are taken. To 
this description have been added references made to the tribe 
by various Arctic explorers, especially Lieut. Peary. The mate- 
rial thus obtained has. been illustrated whenever possible by 
comparisons with that from other Eskimo tribes. 

The following works are referred to: 


Joun Ross. A Voyage of Discovery . . . for the Purpose of Explor- 
ing Baffin’s Bay, and Inquiring into the Probability of a 
North-West Passage. London, 1819. [Cited, Ross. | 

Emit Brssers, Die Amerikanische Nordpol-Expedition, Leipzig, 1879. 
[Cited, BESSELS. | 

H. RINK. The Eskimo Tribes, their Distribution and Characteristics 


+ 


especially in Regard to Language (Meddelelser om Gronland, 


Vol. XI and supplement). Copenhagen. Vol. I, 1887; Vol. 
II, 1891. [Cited, Rink, Eskimo Tribes. | 


G, Hom. Ethnologisk Skizze af Angmagsalikerne. [Cited, Hom, 
Ethnologisk Skizze. | 

G. Horm. Sagn og Fortaellinger fra Angmagsalik. [Cited, Holm, Sagm.] 

H. RINK. Tales and Traditions of the Eskimo. [Cited, RINK, 7. and Ha | 

DAVID CRANZ. Historie von Groenland. 1765. ~ [Cited, CRANz. ] 

F.. BOAs. The Central Eskimo (Sixth Annual Report of the Bureau of 


: Ethnology). [Cited, Boas. ] 

L. M. Turner. Ethnology of the Ungava District, Hudson Bay Territory 
(Eleventh Annual Report of the Bureau of Ethnology). 
[Cited, TURNER. | 

I. HAYEs, Open Polar Sea. 1867. [Cited, Haves. ] 

E.K. KANE. | The Second Grinnell Expedition, in Search of Sir John Frank- 
lin. 1856. [Cited, KANE. References are to the second 
volume. | 

R. E. PEARY. Northward over the Great Ice. 1898. [Cited, PEARY. Refer- 
ences are to the frst volume. | 

Mrs. J. PEARY. My Arctic Journal. 1893. [Cited, Mrs. PEARY. ] 
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E. Petiror. Vocabulaire frangais-esquimau. 1876. [Cited, PeETIroT.] 
Résumé des communications sur le Gronland (Meddelelser om Gronland, X). 
[Cited Résumé. ] ; 

K. TH. PReuss. Die Ethnographische Veranderung der Eskimo des Smith 
Sundes (Ethnol. Notizblatt, II, 1, p. 38). 


When Greenland or the Greenland Eskimo are mentioned in 
the following pages, the Eskimo of the West Coast, who are now 
under Danish government, are meant. Angmagsalik, or East 
Greenland, is that portion of the East Coast inhabited by the 
independent tribe called Angmagsalingmiut, our knowledge of 
whom is recent, and due altogetherto Holm. The term ‘ Central 
Eskimo’ is employed as by Boas, Rink, and others, and includes 
the tribes of Baffin Land, Melville Peninsula, Boothia, and the 
adjacent coasts and islands. 


The Smith Sound tribe of Eskimo (Ross’s Arctic Highlanders) 
inhabit the shores of northwestern Greenland, south of and along 
‘Smith Sound. Their southernmost habitation is in the group of 
islands off Cape York (about lat. 76°); the most northerly is 
Ita (lat. 78° 18’). When hunting, they occasionally pass beyond 
these limits ; and finds of implements and house-ruins indicate 
that in the past they inhabited the coast at least as far north as 
lat. 81° 36’ (BESSELS, pp. 136, 251). Discovered by Sir John 
Ross in 1818, the Smith Sound Eskimo have since been visited 
by Franklin, Kane, Hayes, Hall, and Peary, as well as by whalers. 
So isolated are they, that, excepting these intermittent visits from 
whites, they have practically no communication with, or knowl- 
edge of, any part of the rest of the world. Melville Bay, whose 
shores seem uninhabitable, cuts them off from the Greenlanders, 
so that there is absolutely no intercourse between the two dis- 
tricts, nor any record of any intercourse. In fact, Ross states 
-(p. 84) that they refused to believe that he came from the south, 
saying that there was nothing but ice there. Hayes (p. 38s), it 
is true, was told by a Smith Sound native that his people had 
once inhabited the coast ‘ continuously,’ but had been cut off 
on both sides by accumulating ice; but this statement, even if 
accurate, was made after the Smith Sound Eskimo had, through 
the Arctic explorers, met several Greenland Eskimo. Only with 
the tribe of the Central Eskimo inhabiting the east coast of 


~ 
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Ellesmere Land has there been any intercourse in recent years. 
Bessels (p. 342) states that Itokirssuk, born near Cape Searle in 
Baffin Land, travelled north with his father to Ellesmere Land, 
where he married. About 1868 he crossed Smith Sound, accom- 
panied by an umiak and four kayaks. Landing at Littleton Island, 
they proceeded to Ita. The rest of the party returned the same 
summer, but Itokirssuk and his family remained. Peary (p. 406) 
says that Koodlak, father of Eetookashoo (Itukassuk), killed a 
native at Peterahwik years ago ; also (p. 488) that twice within 
the memory of living individuals there have been accessions from 
the western tribes. Each of these migrations consisted of one or 
two families. One of the men came from Dexterity Harbor, vza 
Ellesmere Land. In his census of the tribe, Peary mentions. 
three men and three women who had come from the west coast 
of Smith Sound. One of the men is named Komonahpik. I 
learned that about 1868 Qumunapik, a shaman, came from Elles- 
mere Land with his wife, mother, and uncle. Heis said to have 
come without knowing of the existence of the Smith Sound 
tribe. He crossed the sound in winter on a sledge, carrying a 
tent, and then followed the coast south to Ita. 

It is evident that these various accounts refer to only one or 
two incidents. Itokirssuk and Qumunapik seem to be the same 
‘man with a changed name ; and this surmise is confirmed by the 
names of his relatives, as given by Bessels and Mrs, Peary, and 
as obtained by myself. It is clear that the intercourse across 
Smith Sound was very slight ; and that it must have ceased for a 
long period previous to these recent cases, is shown by the fact 
that the Smith Sound Eskimo had time to forget the construction 
_or use of the kayak and of the bow, though they remembered 
‘these implements traditionally, and, since the accessions from 
the west, again use them generally. Any intercourse of the tribe 
with more remote tribes is of course out of the question. 

The Smith Sound Eskimo call these western people ‘Adlet.’ 
(Among the Central Eskimo the Adlet are a fabulous race, half 
man and half dog, descendants of a woman who mated with a 
dog. In Labrador ‘alla’ signifies an Indian.) The Adlet are 
feared at Smith Sound, on account of their supposed bloodthirsty 
disposition, ‘They evidently do not differ much from the Eskimo 
of Baffin Land, as the points in which they differ ethnologically 
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from the Smith Sound Eskimo are all cases of agreement with the 
Baffin Land tribes. These respects are: the exchanging of 
wives ; the fact that the women tattoo their faces; the employ- 
ment of the same personal names for both sexes, while Smith 
Sound men’s names differ from women’s; the use of reindeer- 
skin for the drum, while at Smith Sound seal-intestine is em- 
ployed ; and the use of a tent (qanissd‘ling) resting upon several 
poles in place of the three that support it at Smith Sound. In 
language, too, the Adlet are said to differ from the Smith Sound. 
tribe. When Qumunapik first arrived at Smith Sound, he needed 
signs to make himself understood. Instead of ‘na’ga,’ he said’ 
ha'ka* or “haga for: no’ (Bafin Land, ‘aqai’), 

The number of the Smith Sound tribe — estimated by Kane at 
150, Hayes at 100, Bessels at 110 — was first determined by a com-. 
plete census, taken by a member of Peary’s expedition in 1895. 
There were then 253 persons in the tribe. In 1896, owing to an. 
epidemic, these had been reduced to 229, but in 1897 had risen to. 
234. Kane (II., p. 109) and Hayes (p. 386) were under the im-. 
pression that the tribe was fast dying out, and stated this to be 
the opinion of the. natives themselves. Even Peary, who was 
better able to judge, and who considers the population stationary 
though subject to fluctuations, says (p. 490) that they have a tra- 
dition that the tribe was formerly more numerous. According to 
the census, the number of males was 140, of females 113; that is, 
only about 81 females to 100 males. In all other regions of 
Greenland the women constantly outnumber the men. In Ang- 
magsalik, in southern East Greenland, and in the four districts of 
West Greenland, the proportions were respectively 114, 160, 119, 
113, 108, 112 women toroo men. In Baffin Land the proportional 
number of women is 104. = 

The Smith Sound Eskimo make their settlements at certain 
places, but never form permanent villages. The same house is 
rarely occupied by the same family in two consecutive years 
(Peary, p. 272). Certain spots are visited and inhabited only att 
‘certain times of the year. In summer the tribe seems to be’more 
or less scattered, and there is little intercommunication. In win- 
ter, scarcity of food often causes changes of habitation. In 
spring there is a great gathering at Pituarvik for the walrus- 
hunt, which sometimes lasts three months. In 1894 more than - 
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two-thirds of the tribe were gathered here in more than forty snow- 
houses (PEARY, p. 430). Among the most frequently and densely 
inhabited places are Ita or Igita (the northernmost habitation in 
the world), Pituarvik, Natilivik,. Imnangana (Cape York), Akpan 
(Saunders Island), and Kiatang (on Northumberland Island). 
The whole country is called merely ‘nuna’ (‘land’). 

Owing to the absence of any boats but kayaks, and the supe- 
rior facility of travelling with sledges, winter is the time chosen 
for visiting. The sledge routes generally follow the coast, but 
sometimes go inland, especially over peninsulas, or between the 
heads of fjords or bays, in order to avoid détours. Kane states 
that the entire distance from Cape York to Igita can be traversed 
in four days; the stages being Cape York to Akpan, to Natilivik, 
to Karsioot (?), toIgita. Ordinarily, however, each of these stages 
is made in two days. | | 

The food of the Smith Sound Eskimo is altogether animal. 
Only the women, in summer, at times collect a species of. small 
flower, which they cook; but the men do not eat this ; the 
women, however, are 
forbidden to eat eggs 
(Mrs. Peary). The 
principal staple is 
seal, though walrus is 
almost as important 
as a food-supply 
(Peary).  Narwhal 
is also successfully 

hunted. Fish do not 
seem to be caught or 
eaten much, and of 
shell-fish only those 
that are found inside 
the walrus. Bear and 
fox are eaten, but not 
the hare. Seals are Fig. 1 (,88;). Seal-hunter’s Stool. 4 nat. size 


| y PS 

ty f 

/f ~ 

= = “= ————— —— , 
sf . — = — ——— \ 
SS 73S WAN = =—\— =A 

Ss v NEG ~~ 
sIMNY, 
AI’, LB 


SS == 
a \ 


stacked in piles, and 

cached for winter use; but famine nevertheless occurs. 

In summer, seals are hunted from the kayak with harpoon, 
line, and floating bladder. In winter and spring they are speared 
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beyond the cross-bar. The entrance seems to be between 
the two parallel sticks. The tents of the Adlet (inhabitants of 
Ellesmere Land) have, instead of these two poles, a number so 
arranged as to form half the surface of a cone. Formerly whale- 
jaws and narwhal-tusks were used for tent-poles ; now the Euro- 
peans have brought wood. ‘The edges of the tent are held down 
by large rocks. : 

None of the Arctic explorers at Smith Sound saw any kayaks 
or skin boats, excepting the most recent, Peary. The art of 
building them had apparently been forgotten, though the word 
‘kayak’ remained in the language. Under normal conditions, 
Smith Sound seems to be free from driftwood, while the tem- 
perature prevents the growth of even stunted timber: conse- 
quently the natives, when first discovered, were altogether 
without wood. ‘This lack of wood would account for the absence 
of kayaks. But from the time of Ross (1818) every visit has 
supplied the Eskimo with this material, not to mention the wreck 
of more than one vessel ; and yet as late as 1873 no kayaks had 
been built. It is clear that the art had been forgotten, and the 
supply of wood alone could not restore it. The accession of the 
Adlet (Ellesmere Land Eskimo) was necessary before kayaks 
could again be made. | 

The frame of the Smith Sound kayak (Figs. 3, 4) has five longi- 
tudinal pieces. The upper two are the gunwales, the lower three 
the bottom. The cross-pieces on the top, bottom, and sides 
(corresponding to ribs), number about twenty. The kayak is 
markedly flat-bottomed, and rather low, especially at the stern. 
Towards the bow, however, the gunwale gradually rises higher 
above the bottom; and the three lower lengths of the frame 
meet in a point several feet from the extreme bow. The middle 
length or keel alone extends farther, and then rises at an angle 
to the gunwales as they meet forward. This gives a very sharp 
bow, in spite of the flat bottém. The opening in which the 
rower sits is back of the middle; and the greatest width is back 
of this seat. This kayak is a copy of the typical kayak of the 
Central Eskimo, of whom the Ellesmere Land tribe, who re- 
introduced the kayak at Smith Sound, are part. The kayak of 
Baffin Land, for instance, is more slender and less clumsy than 
that built at Smith Sound ; thus the bow is cut away more below, 
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giving a more gradual and greater overhang; but it is clearly 
made after the same pattern, since it possesses even the same 
details of design, such as the small, blunt, sudden curve upward 
at the stern. The Greenland kayak, however, is very different in 
appearance. The keel is generally lower than the other longitu- 
dinal pieces, so that the bottom is not flat. Both ends curl 
upward considerably, first flattening and then curving to a sharp 
point. The bow is protected by a strip of bone-—The paddle 
(Fig. 5) is made entirely of wood. The blades are often made of 
pieces of wood lashed together. Each handle consists of a long 
notch for the fingers on the upper side of the paddle and a small 
notch for the thumb on the lower side. 3 

The larger open boat (umiak, woman’s boat) of other regions, the 
Smith Sound Eskimo do not possess at all. Only one of the Elles- 
mere Land immigrants is said to have, or have had, a small umiak. 

Sledges were formerly made altogether of bone and ‘ivory, 
pieces of which were ingeniously lashed together to form the 
long runners. A good illustration of this bone sledge is given by 
Ross. Now wood is used, only the lower edge of the runner 
being covered with flat- 
tened pieces of bone or 
ivory. Ross also illus- 
trates the form of whip 
originally in use. Fig. 
6 is a model of the pres- 
ent form of whip. Fig. 
: 7 represents the imple- 
ment used to attach the dog-traces to the sledge. The trace of 
the dog’s harness is passed through 
the smaller hole, while through 
the larger hole passes the heavy 
transverse line on which. all the 
traces are strung. The ends of Rap Sea Ret Foy fastanine 
this’ stronger line are fasténed *to<) | te0te to Pietge. 3 nat. size. 
the sledge-runners, but in the middle it is broken, to permit the 
insertion of the eyes holding the traces. When the eyes are 
inserted, the line is joined again by means of a loop passing 
over the button shown in the illustration (Fig. 8). A tool-pouch 
(Fig. 9) is generally carried fastened to the back of the sledge. 


Fig. 6 (%,). Model of Whip. 
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The Smith Sound Eskimo, although possessing guns, continue 
to use the bow. In fact, it is but a comparatively short time since 
they have employed © 
it at all. Mention of 
it. 21s: nate: 1h: their 
tales. so that; like the 
kayak, it was clearly 
not altogether forgot- 
ten; but the earlier vis- 

; ; Fig. 8 (9°). Button for fastening Traces to Sledge. 
itors found them with- = i nat. size. 

OU oti: ohn T8y73° the 

Adlak Itokirssuk was the only member of the tribe possessing a 
bow, says Bessels (p. 360). This was made of four pieces of 
caribou-antler, backed by four strands of sinew, and was 33 


Fig. 9 (#5). Tool-pouch. } nat. size. 


inches long. Through this man, bows were probably re-intro- 
duced. Those now in use (Fig. ro, a) consist of three pieces of 
bone or antler, forming a double curve. The three pieces are 
cut off square, and joined end to end. Each joint is made by 
two smaller pieces of bone or ivory, which are wound with 
sinew. Of these, the piece on the inside of the bow is short and 
rather thick ; the one on the outer, convex side is flat, long, and 
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Length, 34 and 38 inches, 
Length, 31 inches. 


Bows. 


Fig. Io, @ (8%), b (ser). 
Quiver. 


Fig. 1x (2%). 
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thins to an edge at both its ends. One specimen 


in the American Museum of Natural History (Fig. 
to, &) consists of four main pieces, and thus. has 
three joints. The bows are strengthened by from 
eight to ten strands of sinew along the back. The 
length is about three feet, andthe curvature slight. 
The arrows (Fig. 12, @) consist of a rather blunt 
lance-shaped iron head from four to six inches in 
length, inserted in an unfeathered wooden shaft. 
Some arrows have foreshafts made of bone, which 
are bevelled off at the lower. part, and tied to the 
end of the wooden shaft (Fig. 12, 4). This method 
of attachment of foreshaft is characteristic of the 
Central tribes (Boas, p. 505). The sealskin quiver 
(Fig. 11) consists of two compartments, the larger 
for the bow. ‘The two compartments are joined 
along the edge, and can be folded together length- 
wise, one upon the other. The ends of both bow 
and arrows project from their respective compart- 
ments, although in some cases there is a cap fitting 
over the end of the smaller compartment to cover 
the arrows. Sometimes there is a small square 
pouch on the side of the quiver, which is covered 
between the two parts of the quiver when it is folded 
together, the opening of the pouch being along the 
* hinge.’ 

In Greenland, bows were very early displaced by guns; 
they seem to have been made of wood, and to have measured 
a fathom in length (CRANZ, p. 194). The bow in use at Cum- 
berland Sound in Baffin Land is described by Boas (p. 503) 
as consisting of three pieces of antler, the middle one, ob- 
tusely triangular in shape, serving merely to connect the other 
two. This arrangement differs very much from that made use 
of at Smith Sound. On the other hand, bows from Pelly Bay 
and Victoria Land are described as consisting of three pieces 
of antler, the joints being made as at Smith Sound, with the 
difference that the longer and flat splint piece is inside, the 
shorter one outside. The quiver in use at Cumberland Sound 
is similar to that of Smith Sound, At Iglulik (Fury and Hecla 
Strait), however, a quiver is made that does not fold together, 
but has the form of a long, irregularly-shaped sack, 


Fig. 12, a ($y°5)» 


b (€25). Arrows. 
nat, size, 


1 
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The remaining hunting implements of the Smith Sound Es- 
kimo, which are used chiefly in the chase of sea-animals, are the 
harpoon and the lance. These often resemble each other, but 
can always be distinguished by the fact that the harpoon has a 
head which remains fixed in the body of the animal, while it 
separates from the shaft but is attached to a long line. The 
lance, on the other hand, has an unbarbed point, that may be 
-movable, but not detachable ; and it is used without a line. The 
harpoon serves to secure the animal, the lance to despatch it. 

The ordinary harpoon is the unang (Plate XI, Fig. 1). The 
shaft of this may now be of wood. Formerly it consisted of a 
narwhal-tusk. The heavier butt-end of this tusk is thinned down 
by being flattened on two sides or cut away all around. The 
hollow in this end is filled with wood or moss. From the butt a 
thong extends forward about a foot, forming a loop along the 
shaft. Between this thong and the shaft passes the hunting-line 
(agluna) attached to the head; so that the ivory shaft, though not 
directly fastened to either the head or the line, is prevented by 
the latter from sinking. When the main body of the shaft is of 
wood, the point of a narwhal-tusk forms the tip of the shaft ; the 
tusk and the wood being mortised, and wound with thong. The 
head of the unang will be described below. 

The igimang (Plate XI, Fig. 2) differs from the unang in that 
its shaft consists of two movable pieces, connected by a ball-and- 
socket joint, the object of the arrangement being to secure greater 
flexibility. The fore-joint (igimang, in the narrower sense) is a 
straight piece of tusk that fits into an ivory socket at the end of 
the main shaft of wood. ‘Two thongs pass through it and the 
shaft, and hold it in place. As the socket is shallow and 
rounded oblong rather than circular in shape, the ivory foreshaft 
is easily dislocated by lateral pressure such as is exerted by the 
struggles of a wounded animal; but it does not become detached, 
as does the harpoon-head. 


Of these two forms of the harpoon, only the latter is known in Greenland. 
The main shaft is there called ‘ unaq;’ the foreshaft, ‘igimaq;’ the whole har- 
poon, by either of these terms, or formerly (CRANZ) ‘erneinek.’ In East 
Greenland, too, this is the form of harpoon in use; and in both places it is 
thrown by means of the throwing-stick, which is never employed at Smith 
Sound. Among the Central tribes both the smaller single-jointed and the 
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-heads for hunting Seal and Walrus (ssako). 


a, Cross-section. 


4 nat. size. 


Lich amar ee 


Kroeber, The Eskimo of Smith Sound. 


1899. | 


a) = = =| 
s 2 4 
ae a —— hoe 
o 6S ccrend eet abe 
28 tga s S 
Dae Sas 
= = os ae Bride —S 
es an) 
oO Sd 
ee 
rie 
2 Qag 
m1 og 
mH O60 
e bn 2 Hy 
oN Oo 
ore S na 
x in al Pha 
NM wn o 
ne 
SO bn 
AO.8 
of R07) 
Sn 
NWS 
° ho 
Or SK 


Fig. 13 ( 
dinat, size. 
Fig. 15 ( 


Double-barbed Harpoon-heads for hunting White Whales. 
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larger double-jointed harpoon are used ; they are called ‘ unang’ and ‘ igimang’ 
(or ‘ qatilik’). In northern Baffin Land the unang is often made of a narwhal- 
tusk, as at Smith Sound. 


The harpoon-head (Figs. 13-15), whatever its variations in 
form, works according to the same principle. It contains a 
socket which is somewhat larger than the pointed tusk at the end 
of the shaft, be it unang or igimang. When the head is in posi- 
tion, the tusk rests in this socket, so that the iron-tipped point of 
the ivory head is in Jine with the shaft and several inches in ad- 
vance of it, while the rear end, or barb, lies along the tusk. 
Through the head passes the end of the main line or a loop fas- 
-tened to the end of this line, which lies along the shaft to a point | 
about midway its length. Here the shaft has a small ivory peg, 
while to the line is fastened the teliqbing (Fig. 16), a piece of ivory 
about two inches in length by half an inch in breadth, which 
contains two or three holes into which the peg just fits. The te- 
liqbing is attached to the line in such a place that, when it covers 
the peg, the line forward from it is rather taut, so that the har- 
poon-head is held in place on the point of the foreshaft. ‘The 
several holes in the teliqbing allow the line to be held taut even 
when its length becomes changed through wetting, etc. While 
the harpoon is penetrating the animal, the pressure is all longi- 
tudinal, and the head remains 
in position ; but the weight of 
the shaft and the movements 
of the game begin at once to 
—— exert a lateral.strain, and the 

Bip. Seton Pardbie. a nat, sige, head and shaft become disen- 
gaged, the head being held in the animal by becoming transverse 
in position to the direction in which it entered. The animal is 
then held by the line until it is killed with the lance. 

The harpoon-head has two forms at Smith Sound. The head 
used for hunting seals and walrus has one rather sharp barb. 
The socket generally consists of a notch cut into the base of the 
harpoon-head from the side. The outer side of this notch is 
closed by means of thongs which are passed through two pairs of 
drill-holes (Fig. 13). For cetaceans, whose skin is soft, a sharp, 
pointed barb cannot be used: consequently a broader, flat head, 
which has two barbs terminating in blunt edges (Fig. 14), is em- 
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ployed. The socket of this harpoon-head consists of a hole 
drilled in the base of a harpoon. The face of this harpoon-head 
is often decorated with a number of rows of notches. The 
pointed form is called ‘ssako ;’ the flat, ‘tokaq.’ Fig. 15 shows 
an unusual intermediate form. 


Among the Central Eskimo the harpoon-head most in use resembles the Smith 
Sound tokaq ; it is called *tokang’ or ‘naulang,’ according as it is large or 
small. The siatko, which is not so generally used, is like the Smith Sound 
ssako, with the exception that its iron point and the single barb are inthe same 
plane instead of in two perpendicular planes. In Greenland and East Green- 
land the flattened, double-barbed form seems also to be in more general use ; 
but the socket which receives the point of the igimang is between the two 
barbs, while at Smith Sound it is above them. Heads with two pairs of 
barbs, one behind the other, are also used there. 


The lance (Plate XI, Fig. 3) can best be described as an igimang 
without the harpoon-head, but with an unbarbed iron blade at the 
point of the flexible foreshaft. It is called ‘anguvigaq.’ The end 
of the wooden shaft is covered with a bone or ivory cap (called 
‘qateq’ in Greenland), containing a flat socket.. Thetusk, which 
constitutes the foreshaft, also has a cap covering its soft centre. 
It is rounded to fit into the socket. The connection of the 
two shafts is by thongs, exactly as in the igimang. The point is 
generally a leaf-shaped iron sheet, inserted in a slit in the ivory 
tusk, and riveted. Sometimes, however, a straight iron rod is 
used as a point. The butt-end, whenever possible, is fitted with a 
heavy iron spike (turuk), which is stuck through a loop in the 
line into the ice, to hold a wounded animal that is too strong for 
the hunter. ‘The shaft of both the lance and the harpoon has an 
attachment which is intended to 
support the hand. It consists either 
of a small ivory peg or of a long 
piece of wood or ivory lashed to 
the shaft by its flat part (Fig. 17), | 

; Kae ‘ Fig. 17 (4%°,). Hand-support of Har- 
while the point in front serves as poon-shaft. } nat. size. 

a support for the hand. 

The bone or ivory cap on the end of the shaft (qateq) is either 
fitted to the shaft by thongs which pass through both the pieces 
to be joined, or it covers the thinned end of the shaft cap-wise, 
being held in place by pegs or rivets. The same is true of the 
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cap on the ivory foreshaft. It is rather curious that the qateq at 
Smith Sound, whether on lance or harpoon, tapers down ; while 
among other tribes from East Greenland to Hudson Bay, it ex- 
pands, being greater in diameter at the socket than where it joins 
the shaft. The lance shown in Plate XI, Fig. 4, is an exception ; 
but in this case the qateq consists of the leg-bone of an animal, 
chosen, no doubt, on account of its ready-made socket. 

Sometimes the lance has a bladder attached to the shaft. In 
this it resembles the agdligaq of Greenland and Baffin Land. 
But the Baffin Land agdligaq is a small harpoon with a harpoon- 
head (naulang) ; and in Greenland thé same weapon, though lack- 
ing the detachable head, is practically a harpoon rather than a 
lance, because its iron point is barbed (see the plate in CraAnz, 
p. 192). At Smith Sound, however, this weapon is only a lance 
with attached floating bladder. 
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Fig. 18 (7835). Float and Drag. 


When seals are hunted from the kayak, the line is not retained 
by the hunter after he has harpooned the animal. In this case a 
float (avataq) consisting of an inflated whole sealskin, and a drag - 
(Fig. 18), are attached to the end of the line, and prevent the 
animal from escaping. The float has an ivory mouth-piece (Fig. 
19, a, 6) to allow of convenient inflation; this is closed with a 
wooden peg. The tail is tied firmly around a piece of wood (Fig. 
19, ¢). Holes in the float are closed by inserting a small ivory . 
button (Fig. 19, 7), and tying the skin around its shank. The 
wounds and holes in the skin are closed with ivory plugs (tuputa), 
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Fig. 20. The drag consists of a square or round wooden frame, over 
which hide is stretched. When the animal has been killed, it 
must be towed home. For this purpose a line containing a swivel 
(Fig. 21) is used. 

The bird-spear (nueq, 
nuirn), the Smith Sound 
Eskimo seem not to pos- 
sess, though Bessels (p. 
360) states the contrary, 
The fish-spear (Fig. 22) 
that they use, called ‘ka- 
kivang, resembles the 
usual Eskimo fish-spear. 
The shaft, which broad- 
ens to a width of several 
inches at the lower end, 
is fitted with a long thin 


point of iron. bone. or _ Fig. 19, @ (2%), 5 (s%%), Mouthpieces; c (,89;), 
’ ’ lail-piece ; @ (35), Button. 3 nat. size. 


ivory projecting from the 
middle of this end. On 
each side of this point a 
somewhat longer bone 
prong extends, curving Fig. 20 (8%). Ivory Plug. 3 nat. size. 
outward a little. From 
the ends of these 
two prongs two , 
bent nails extend ge 
inward and back 
nearly to the mid- Fig. 2 (8%). Swivel. 3 nat. size. 
dle prong, The 
fish accordingly, once the points have penetrated ‘it, is se- 
curely held from three sides. A small four-pronged fish-spear, 
quite different from the kakivang, is shown in Plate XI, Fig. 5. 
Fig. 23 represents the point of a double-pronged fish-spear ; and 
Fig. 24, a needle for stringing fish, Fish are attracted by means 
of an ivory carving representing a small fish (Fig. 25), which is 
suspended’ from a string made of plaited sinew. The fish is 
speared when it approaches the decoy, 

Knives are now generally obtained from the whites. When the 
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Fig. 24. Fig. 25. 


Fish-spear. } nat. size. 

Point of Fish-spear. 3 nat. size. 
Needle for stringing Fish. 4} nat, size 
Decoy for Fish. 3 nat. size. 
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handle breaks, the blade is riveted to a new handle of bone or 
ivory. Small saws are fitted inthe same way. Before the advent 
of the Europeans, knives were of course much more crude; but 
both in this respect and in regard to harpoon-heads the Smith 
Sound Eskimo were more favorably situated than other tribes, 
who were dependent on flint; for in the three large mete- 
orites from the vicinity of Cape York (which Lieut. Peary con- 
veyed to the American Museum of Natural History in 1897) 
they possessed a source of native iron. It was of course impossible, 
by means of stone, and without the aid of fire, to secure more 
than small fragments of the metal, and the average size of the 
pieces, when beaten out flat, was perhaps no greater than a finger- 
nail; but several of these pieces, joined in a row in the haft of 
an ivory handle, made a blade that was no doubt superior to an 
edge of flint. The Museum possesses no knives of this ancient 
pattern ; but there is one in the possession of Lieut. Peary ; 
and Ross gives a good illustration of one, which is reproduced in 
Bessels, p. 362. A large modern knife is shown in Fig, 26. 


Fig. 26 (895). Knife. % nat. size. 


The iron of the present hatchets is of course also obtained from 
the whites, though the manner of attachment of the head to the 
handle, and the latter itself, are Eskimo. Where the amount of 
iron is insufficient, the head of the hatchet is made of bone, the 
iron forming the edge (Fig. 27). The hatchets are used princi- 
pally for chopping frozen meat. | | 

The bow-drill 1s a most valuable tool of the Eskimo. Even 
now, with better facilities for carving and cutting ivory than in 
former times, some harpoon-heads bear marks of having been 
fashioned into shape, not with a cutting-edge, but with the drill. 
Holes were drilled closely together in a row, and then the bone 
or ivory broken along the row of holes. ‘The bow, the string of 
which is wound around the drill and serves to rotate it, is a curved 
piece of rib. The wooden or ivory shaft of the drill is provided 
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with an iron point; while above it fits into the socket of the 
kingmiag, an oblong piece of ivory shaped so as to allow of a 
firm hold in the mouth of the workman. 


Fig. 27 (8%). Hatchet. nat. size. 


The woman’s knife (ulu) is similar to that in use among other 
tribes ; but it assumes a great variety of forms, according to the 
amount or shape of the materials of which it is made, and the 
manner in which the different parts are joined. Fig. 28, a and 
6, shows the two usual types, while the form shown in Fig. 28¢ 1s 
less common. Riveting of iron to iron, or iron to ivory, 1s now 
not uncommon ; but the older method seems to have been to use 
glue or cement. When the handle consists of two pieces of ivory, 
these are not joined together by thongs (as, for instance, are the 
shaft and qateq of the harpoon), but cemented, or at most tied 
and cemented. ‘The scrapers with which the women clean skins 
consist of a wooden handle and a tin or sheet-iron blade, the 
edges of which turn up in shovel fashion (Fig. 29). In this case 
also we find several methods of joining the parts of the imple- 
ment. ‘The wooden handle may be'split, the tin inserted, and held 
fast by wedges; or the handle, held on three of its four sides by 
the metal, may be wound about with sinew; or the pieces may 
be riveted together. Needle-cases consist of ivory tubes of the 


1899. | 


Kroeber, The Eskimo of Smith Sound. 


Fig. 28, a (1%), & (fer), ¢ (4%). Woman’s Knives. # nat. size. 
Fig. 29 (yyy). Scraper. # nat. size. 
Fig. 30 (§f). Needle-case. #? nat. size. 
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form shown in Fig. 30. The needles are put into a strip of 
leather ornamented with ivory carvings and bits of stone. The 
leather strip 1s drawn into the tube. 

_ Buckets for holding or carrying water are made of sealskin 
(Fig. 31), and vary greatly in size. Drinking-cups are round, or 
more rarely oval. They have a wooden bottom, to which is 
cemented a perpendicular rim. When the cup is large, one piece 
of wood is used, being bent all around the bottom. When the 
cup is smaller, the rim consists of. two very thin pieces of ivory 
or bone, ‘cach torming hall the circumference: of. ‘the: vessel 


(Fig. 32). 
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Fig. 32 ($8). Cup. 4 nat. size. 


AMON 


Pot. 3 nat. size. 


Fig. 31 (3%). Bucket. Height, paca 
7 inches. Fig. 34 (¢%). Lamp. 4 nat. size. 


Pots (Fig. 33) are made of the soft steatite always used by the 
Eskimo for this purpose when it can be obtained. The usual 
shape is oblong, with slightly convex sides and rounded corners. 
The stone is said to occur in fragments of various sizes; but 
only the smaller pieces can be used, as the natives have no means 
of breaking or working those of a larger size. Iron, or a white 
stone (flint ?), is used to carve the stone, which is easily worked. 
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Lamps (Fig. 34) are made of the same material. They are more 
or less triangular in shape. The wick consists of dried moss ; 
and for striking fire, pleces of pyrites or stone containing pyrites 


are used. 


cé 


Peres (ESS. 


Fig. 36 (7&%). Scratcher. } nat. size. 
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Fig. 37, @ (ges), 4 (78%), ¢ (#e'). Combs. 34 nat. size. 


Fig. 38 (9%). Necklace. 4 nat. size. 


Of objects for personal comfort, wooden goggles, to protect the 
eye from the glare of the snow, may be mentioned (Fig. 35) ; and 
the kumakssiun (Fig. 36) (literally, ‘instrument used against 


lice’),:a long, slightly curved piece of bone with a: piece. of 
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Fig. 39 (8%). Man’s Jacket, Front and Back. 
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bear-fur on the end. Combs are made from ivory (Fig. 37). 
The women wear necklaces of skin, to which several drops or 
pendants of ivory are attached (Fig. 38). : 

The clothing of the Smith Sound Eskimo consists of a coat 
with sleeves and a hood, breeches, inner boots or stockings, and 
outer boots. The dress of men and women, allowing for minor 
differences of cut and pattern, is very similar. ‘The chief differ- 
ence is that. the men’s breeches reach to the knee; while the 
women’s are exceedingly short, and the boots in consequence ex- 
tend the whole length of the leg. Besides this, women with an 
infant have their hood so enlarged as to form a bag in which to 
carry the child. All the clothing seems very scant, as there is 
practically no overlapping between different pieces. The most 
frequent material used is the skin of the nateq (Phoca fetida), 
but various furs are also much used. 

The ordinary jacket of the men will be seen in Fig. 39. It 
reaches little farther than to the hips, but is somewhat longer 
front and back than on the sides. It is made of the skin of Phoca 

mera Cai aN: 


Fig. 4o ($8). Man’s Breeches. 


fetida. A pattern is regularly obtained by the combination of 
lighter and darker pieces of skin. The middle of the front and 
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back is dark, the two sides lighter. [he upper part is light, but 
bisected vertically by a narrow black strip running up to the 
throat. Over the shoulder-blades are two clear-cut white areas, 
from which two white stripes extend some distance down the 
back. Sometimes, in the dark area between the stripes, there is a 
small white circle with a dark centre. The sleeves vary around 
a medium gray ; they are generally darker in front and on the 
outer side, lighter behind and on the side next the body. The 
hood is edged with dark trimming ; the lower end of the coat and 
sleeves, with a corresponding light-colored border. Sometimes a 
narrow stripe of contrasting color runs over th- top of the hood ; 
sometimes this is absent. At throat and wrists there is a little 
bear-fur. : 

The outdoor winter coat of the men is illustrated in Plate XII. 
It consists of rabbit and partly fox fur, and is entirely white but 


for the black edging of the hood surround- <a 

ing the face, and a dark gray area at the back Pi a), 

of the hood. Sometimes the coat is made of “’”" 1-", pie yy) 

. ° ° ° at ane sa vy; j ( : YZ | 

dark. fur and an. thie case there is a white Yoo fos Gy 
\ a 
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\ 


. . ne é Vtg, Zp Y), 

the shoulders. Mittens are made of sealskin ee Wie a 
1 \ Anas [ 5 ae WS, j 

or deerskin. NA ti, LY 


\ Ne wg ee Mi 
\ \ Gf 
‘ \S i) 
‘ 


The breeches are made of polar-bear fur 
(Fig. 40). They are very low, especially in 
front; but even the back is exposed when 
the wearer bends forward. They extend a 
little below the knee. 

Men’s boots reach to the knee. The chief 
difference between the inner and outer boot 
is that the former is made of deer, fox, or 
rabbit skin, the fur being turned inside ; 
while the outer boot is made of bear- 
fur, having the hair outside, or of 
dressed sealskin (Fig. 41). The 
sole of the boot is turned up all 
around the foot, and is joined to 
the triangular piece covering the instep. The leg of the inner 
boot consists of two pieces, and consequently has two seams, 
one on each side; the leg of the outer boot consists of one piece, 


— 


Fig. 41 (88). Man’s Boot. 
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joined in one seam along the front of the leg. The same differ- 


ence is found in women’s boots; 


Various irregular triangular 


pieces are needed at the instep and the top of the boot. 


The women also 
wear shirts or inner 
jackets of bird-skins, 
which are worn with 
the feathers next to 


the skin. The back 
ot: these shirts. 1s 
sometimes covered 


with a piece of seal- 
skin. 

The woman’s jack- 
et (arnap netia) dif- 
fers little from the 
man’s, except for the 
ereater size .ot: :the 
hood (Fig. 42). Be- 
low, in front, 1t tapers 
more or less suddenly 
to a point (kininga); 
behind (Fig. 43), the 
lower edge is nearly 
level, with a leaf or 
lance shaped point 
(akunga) in the mid- 
dle. Asin the man’s 
coat, there is a seam 
running across the 
garment over the 
chest from armpit to 
armpit, the fur above 
and below this line 
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Woman’s Jacket, Front. 


Fig. 42 (gis). 


contrasting somewhat in color ; and the upper piece 1s divided in 
two by a patch or tongue of contrasting color (manuq) over the 


sternum. 


occur when the fur of Phoca fetida is used, is as follows, 


The usual arrangement of the colors or shades which 


From 


each of the two bottom points, upward to the edge of the hood, 
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there is a dark stripe, gradually shading off to light on both 
its sides. The stripe behind passes over the top of the hood; 


Fig. 43 (58%). Girl’s Jacket, Back. 


the stripe in front, after passing the above-mentioned armpit 
to armpit line, becomes divided by the lighter-colored tongue 
(manuq), Just below the armpit line, over the breasts, are 
two pretty sharply defined dark areas. The sleeves, except 
behind, are also dark, All the rest of the garment is light- 
colored, The ‘effeet:1s* ‘heightened by means of narrow edgings 
about a third of an inch wide, which contrast with the color of 
the adjacent area, Along the bottom of the jacket there are in 
places two or even three of these strips, being alternately light and 
dark. Thesestrips are found around the lower edgeof the garment, 
along the edge of the hood, down the length and around the ends 
of the sleeves, over the shoulder, down the middle of the manuq, 
and sometimes down the sides of the body of the jacket. If the 
pieces of which the jacket is made are not very large, great inge- 
nuity is necessary to piece them together so that the above color- 
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contrast pattern may be obtained, and the cut of the pieces will 
be very irregular. Generally, however, the piecing follows a 
regular type more or less closely, and, though not very simple, is 
systematic. For the two main pieces of the coat, the front and the 
back, two sealskins are used, the dark back forming the middle 
of the piece; so that the two central stripes described are formed 
naturally. The front piece reaches only up to the armpit line, 
and is, roughly, pentagonal. The back piece is much longer, in- 
asmuch as it includes the back of the hood ; besides this, it has 
two side projections or wings just above the shoulder, which 
reach around the neck almost to the throat. A third piece, 
which is very small, forms the middle of the top of the hood. 
The remaining pieces are all double, occurring on both sides of 
the coat. One is needed for each sleeve; five cover each side of the 
chest and armpit ; and four more on each side complete the hood. 
There are thus, in a jacket that may be considered typical, about 
twenty-three distinct pieces, not counting the strips of edging, 
which are nearly as numerous.. Where the hood is small, as in a 
young girl’s jacket, the number of pieces becomes somewhat less ; 
but generally it is more likely to be more than the number stated, 
owing to irregular patching together of- small pieces to make the 
large ones. Girls’ jackets (Plate XIII) differ from those of women 
in having a small hood similar in shape to that worn by men, 

A- heavrer 
jacket for wom- 
en is made of 
thick deer - fur, 
but in general 
cut resembles 
the — ordinary 
sealskin jacket. 

The women’s 
breeches (Fig. 
44) are legless 
trunks, and are 
generally made 
of thick fox or rabbit fur, lined with soft bird-skin. The front 
is white, except a small dark tongue above in the middle; the back 
is dark, except a short light tongue below in the middle. The leg- 
holes are edged so that there is a contrast with the adjacent fur. 


Fig. 44 (9). Woman’s Breeches. 
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‘he inner and outer boots of the women (Fig. 45),to make up for 
theshortness of the breeches, are much longer than the men’s. The 
inner boot is made of caribou-skin with the hair inward and the 
seams outside; the outer boot consists of 
tanned sealskin, with the seams inside. 
The leg of the inner boot consists of two 
pieces joined along the sides of the boot ; 
the leg of the outer boot consists of one 
piece seamed down the front. This ar- 
rangement resembles that of the men’s 
boots; but the latter generally contain a 
considerable number of small irregular 
pieces that are dispensed with in the wo- 
men’s boots. 

Children’s clothing consists of a pair 
of leggings, a shirt, a jacket, and a hood. 
The leggings (Fig. 48) are connected by a 
strip of deerskin along the back. They 
are fastened in front by tying the free ends 
of the strip around the waist. The jacket 
(Fig. 46) is made of fawn-skin. It resem- 
bles in shape that of the adult males and 
females, but it hasno hood. In front 
there is a slit extending down a con- 
siderable distance. It is tied around 
the neck. by meéans of strings... The 
shirt (Fig. 49) is made of skins of 
dovekies, and is of the same shape 
as the jacket. The hood (Fig. 47) is made of the skin of the head 
of a fawn, and seamed over the neck in front. It has a long tip 
reaching down behind. The edge around the face is trimmed 
with deerskin; the edge around the neck, with bear-skin. A 
string is attached .to each side for tying it down around the neck. 

Of games, the collection in the Museum contains: the ajagaq 
(Fig. 50),— a leg-bone with a hole bored through each socket 
and a thin stick (ajau'tang) tied by ashort string to the bone, the 
latter being thrown up to be caught in either hole with the stick ; 
the hieqta’q (Fig. 51), or bull-roarer,—a flat bone in the 
shape of an hourglass or figure eight, with a looped string 
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Figs. 46-49 (2§73-2$7,). Infants’ Clothing, 
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ig. 53. Cat’s-cradle. 
a(gis) Narwhal 4 (9%), Hare; ¢ (giz), Walrus-head. 
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passing through its middle ; and the ‘cat’s-cradle’ (Figs. 52, 53), 
—a string to be drawn by the fingers into the shapes of various. 
objects or animals. 

Among amusements is ball-playing. The ball is of sealskin, 
and is stuffed with scraps of skin so as to be hard. The Adlet 
among them also juggle, some with as many as. 
five pebbles at once. Wrestling, and finger 
and arm pulling, are also indulged in. Some- 
times men go out in their kayaks to show their 
skill, coming as near as possible to upsetting. 
In general the Smith Sound Eskimo are less. 
skilful in handling their kayaks than the 
Greenlanders. When upset, they cannot right. 
themselves, and hence never go out alone. 
The boys have toy harpoons. 

The art of the Smith Sound Eskimo is by 
no means as well developed as that of other 


Fig. 51 ($2). Bull-roarer. 3} nat. size. 


Eskimo tribes, such as those in Alaska and East Greenland; but 
some of their work is by no means despicable. ‘This is true es- 
pecially of their carvings of animals in ivory or bone. Their exe- 
cution of the human figure is perhaps equally good, but its faults. 
of proportion, etc., are more noticeable to European eyes. On 
Plate XIV are shown a number of these smallfigures. A needle- 
case (iviqterau’tin) with carved attachments is shown in Fig. 30. 

The social organization of the Smith Sound Eskimo is very 
loose. Peary says (p. 492) that they are absolutely free, artd 
possess no government.— They apply the term * naligaq’ to leaders. 
of Arctic expeditrons, such as Kane and Peary; but if used in 
reference to any of themselves, it means merely a good hunter. 
Nalegak is the most skilful hunter, but he has no authority, says 
Hayes (p. 256). Destitute as they are, they exist, both in love 
and community of resources, as a single family (KANE, p. 211) 3. 
and while it is inevitable that there should be men with more in- 
fluence than others, they lack any [official] authority whatever. 
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There is a community of food as of dwellings, only clothing and 
implements and utensils being personal property. Hospitality is 
a matter of course. According to Hayes, it is never refused and 
never offered. There is considerable visiting and constant 
travelling about. : 

They profess to have no murder among them, but always men- 
tion the Adlet in this connection, who have the reputation of 
being savage and fierce. As a matter of fact, murders seem to 
occur relatively as frequently as among other Eskimo tribes. Kane 
speaks of three in two years, and Hayes and Peary also give 
instances. Infanticide is not uncommon. When a woman dies 
who has a child that she is still carrying in her hood, it is buried 
with her. A woman losing her husband always exposes or 
strangles her infant. “The child is killed because it has no 
father,’ the Eskimo say ; and the woman’s act is not regarded as 
wrong. Kane (p. 71) mentions a case of infanticide where both 
parents were living. | 

Sometimes a man has two wives. When the wife had no 
children, it has happened that the husband left her. The parents 
of a girl are said not to influence her choice, nor do they receive 
any presents, The young couple live with the parents of either, 
or alone, according to circumstances and convenience. — Hayes 
says that the bride is often carried off by force, making a show 
of resistance, but, when once in the house of her husband, is con- 
tented. Children are betrothed, the girl at times being far older 
than the boy. — Peary (p. 496) says that there is no marriage cere- 
mony. Morals are not high. A wife can be sold, exchanged, 
loaned, or borrowed. Betrothals are frequently made by the 
parents of the children. The girls marry early, but never have chil- 
dren before three years after puberty. The functions of mother- 
hood cause hardly any inconvenience. Abortions are caused by 
the heavy labor of house-roofing. Young couples frequently 
change partners until suited, but thereafter the marriage is ordi- 
narily permanent. In a case of two rivals for a widow, thei 
suits were decided by a wrestling duel, which was peaceable and 
conclusive. The winner, however, lost the woman in a similar 
match with a man already married. (An incident like this is 
mentioned in a Greenland tale; see Rink, 7. and T7., p. 265.) 
Mrs. Peary (p. 85) mentions two men, one of them from the 
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West Coast, who exchange wives every other year. They, how- 
ever, are the only ‘ones, in<the tribe, -Ehe men sapprove, the 
women disapprove, of the custom.—- The widespread custom of 
pretending to carry off the bride by force, even after her consent 
is secured, prevails (BESSELS, p. 367). Bessels also describes the 
ceremony of what he regarded as a divorce. The husband, in a 
well warranted fit of jealousy, had stabbed and wounded his wife. 
A separation was therefore decided upon. The woman lay on 
_her back, on the bed of a neighboring house, her legs drawn up. 
One of the eldest women in the tribe held her head by means of 
a thong fastened around it. For two hours she raised and 
lowered her head by this thong, singing monotonously and 
unintelligibly in a low voice. The woman then went off to her 
lover, her new husband. It seems more likely, however, that the 
ceremony here described was a medical treatment for the wound 
than a divorce. 

There are said to be no fixed festivals of any kind, nor the 
qaggi (‘singing-house’) of the Western tribes; but Peary 
(p. 274) says, “In the evening we went to a large, unoccupied 


Fig. 54 (8%). Drum, % nat. size; a, Detail sketch of rim of drum, 
showing method of fastening drum-skin, 4 nat. size. 


igloo, which was utilized by the young people as a sort of play- 
room. All the children of the village were here engaged in 
games.” When any one has a larger supply of meat than the 
rest, there is likely to be a gathering and a feast at his house, 
accompanied sometimes by singing. Several of their melodies are 
given by Boas (p. 658). At dances the women sit naked in bed 
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with the infants. The men sit on the edge of the bed, the chil- 
dren on the floor. The dancers are two, and alternately use 


the drum (Fig. 54), which consists of seal intestine stretched! 


over an elliptical bone frame. It is beaten with a walrus-rib. 
Only the shamans (angakut) use words when singing ; others 
sing merely ‘Aja.’ (‘In winter come the songs and improvisa- 
tions of the angakut. In the choruses of these the entire as- 
sembled company join.” — Peary.) However, the Smith Sound 
Eskimo are not altogether without the satiric songs of the other 
Eskimo tribes. | : 

The year is divided into months (aningan, ‘moon’). Of these, 
about three are given to winter, two to spring, four to summer, 
and three to autumn ; but ordinarily time is reckoned, except in 
winter, not by moons, but by the arrival and departure of birds 
and animals, etc., as in Greenland (CRANZ, p. 293). 3 

The practical religion and ceremonial, as distinct from the 
cosmology,,of the inhabitants of Smith Sound, cluster about 
shamanism. As with other Eskimo tribes, the shamans are 
called ‘angakoq.’ A considerable number of the inhabitants are 
angakut (six out of fourteen individuals once enumerated to me) 
and according to Ross (p. 128) they generally had one in every 
family. Women as well as men are angakut. Any one may be- 
come an angakoq ; that is, there is nothing to prevent him from 
trying. The procedure is as follows: The person desirous of 
becoming angakoq asks an older angakoq where to make his 
trial, saying nothing about his attempts to others until he has 
succeeded. He goes alone at night to a place where the rock is 
hollow, and resounds when trod upon: that is, to a cavernous 
cliff. He walks straight toward this. If he is to be an angakogq, 
he will walk into a hole or cave in the hill; if not, he will strike 
the face of the cliff. When he has entered, the cavern closes 
upon him. When it re-opens, he must go out, else he will be 
shut up forever. He is now an angakogq, but has not yet learned 
his powers. For this purpose he must go to another place, at 
the edge of the permanent ice-cap (serngmeng). Here in a cave 
in the sand (?) lives Torngaxssung, the oldest of the tornguang 
(‘ spirit ;’ Greenland, térnaq). Were Torngaxssung, however, to 
go near the cliff which the angakoq has previously entered, the 
former would die. (In Greenland any one who should vent 
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wind when attending an angakoq’s ceremony would be killed. 
— CRANZ, p. 268.) Torngaxssung instructs the angakoq, asking 
him what sort of tornguang he wants, giving it to him and tell- 
ing him how to useit. For one night he keeps the angakoq, who 
must then go. Heis now a complete angakogq. 


In Greenland the essaying angakoq retires from men, and fasts, the result 
being a disordered imagination, and convulsions. Some are destined for anga- 
kuneq from their youth. Others sit down before a large stone and call Torn- 
garsuk. When he appears, the man dies of fright and remains dead three days. 
After that he receives his Torngaq. — CRANZ, p. 268. 

‘‘Some of the old people speak of angakussarfiks, or caves, containing a 
stone with an even surface and a smaller one; the angakok apprentice having 
to grind the first with the second until Tornarsuk announced himself in a voice 
arising from the depths of the earth. Others became angakok by allowing 
vermin to suck their blood in a dried-up lake until they became unconscious. 
These maintained themselves to be of a higher grade.’”’— RINK, 7. and T., 
P. 59. 

Among the Central tribes, Tornarsuk is unknown. The most. powerful 
tornag, a nearly hairless bear, is obtained by going alone to the edge of the 
land-floe and summoning the bears. A herd approaches: the man is fright- 
- ened almost to death, but receives one bear as his spirit. — BOAS, p. 592. 


The tornguang, or guardian spirit, of the angakoq, may be a 
person, a bear, a walrus, a loon, a stone, or in fact ‘any thing.’ 


In East Greenland (Angmagsalik) the tornagq is called ‘ tartaq’ (tarne, ‘ soul’). 
_ At the Mackenzie, the Anerneit (literally ‘ breaths’), the lower spirits able to 
assume any shape, and the Innulit (literally ‘ possessing men’), the souls of the 
dead, ‘belong to the totemism or shamanism of the Eskimo.’ — PEerirot, 
py Xxx. : 

In Greenland most of the inue (‘ owners,’ ‘ spirits’) of land and sea could be 
made tornat, and also the souls of qivigtut, of the dead, and of animals.— 
RINK, 7’. and T., p. 59. 


The breath or soul after death becomes a tornguang. The 
tornat, accordingly, live in the air, between heaven and earth. 
The relation of the tornguang to the Torngaxssung is not very 
definite. he same person once spoke of several Torngaxssut, 
once called him the oldest tornguang, at another time called him 
an old angakoq. He has power over the tornat, but does not 
seem to be radically distinct from them. (The word ‘ tornarsuk ’ 
means, according to Kleinschmidt, “peculiar, separate tornaq’ ). 
Nor is there necessarily only one Torngaxssuk. He is also 
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described as a dead person, who is often heard whistling (thus : 
— —, or — — — ) when persons are alone, who are then much 
frightened, though at later times the recollection of fright causes 
amusement. An angakoq, on such occasions, can see as well as 
hear Torngaxssung. 


In Greenland, Tornarsuk was apparently regarded more as an individual. 
But conceptions of him were vague. ‘‘Some. say he has no shape; others 
describe him asa great bear, or a large man with one arm, or as being of the 
— CRANZ, p. 264. 

In East Greenland every angakoq has his own Tornarsuk, who lives in the 
sea, and with whom he communicates by his Aperketek. He isas long as a 
large seal, but stouter ; but his anterior flippers are as long asa mau’s arm. 
He swims rapidly at the bottom of the sea, and is visible to others besides 
angakut. _ He answers questions put to him by the angakoq, and devours 
stolen souls. — Résumé, p. 374. 

The Central and Mackenzie tribes know the tornag, but not Tornarsuk. 
Among the latter, Anerné-aluk (Esprit-Grand) is ‘‘ vague and imperfectly con- 
ceived, but nevertheless real ;”’ as he is not harmful, he is regarded with indif- 
ference, as in Greenland Tornarsuk. [Anerné-aluk seems to mean ‘ large or 
bad spirit.’] . . . At the Mackenzie the souls of the dead (innulit) whistle 
and cause fright. — PETITOT, pp. xxx., xxxiil. 


” 


size of a finger. 


The boy Muinik, ten years old, used ‘ torngang’ and ‘torn, 
gaxssung’ synonymously. He also called the ghost of a dead 
person ‘torngaxssung.’. According to him, if a person sees a 
torngang, he dies immediately. Thus it is said that two men 
were once hunting seals through the ice, waiting for them to come 
to the blow-hole. They were sitting at a little distance from 
each other, when suddenly a torngaxssuk came up through one 
of the holes, and the man fell down dead at once. It is told 
that a woman who had died could not be lifted from the ground . 
-and that this was caused by torngaxssuin. When the name of a 
dead person is mentioned, torngaxssuin come about the house 
at night, making various noises about the entrance. If, however, 
dogs see them, they bark at them, and thus drive them away. 

The angakoq uses his tornguang as an instrument for almost 
every purpose, and it is in possessing a tornguang that all his 
angakoq power seems, directly or indirectly, to lie. By means of 
his tornguang he discovers whether a sick person will recover ; 
by it or on it he can fly to the moon and back; to it he prays and 


sings. He can summon it at any time, and it is only to him that 
December, 1899. | 20 
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it is visible. Whether other angakut can see his tornguang is not | 
clear. | 

The powers of the angakut are manifold and of various de- 
grees. Ross (p. 128) says that it is in their power to raise a 
storm or make a calm, and to drive off seals or bring them in. 
Some are much more powerful and wise than others. There do 
not seem to be any contests for superiority among them, as in 
Greenland (see the tale in Rink, 7. and T., p. 459), since the 
weaker recognize the others as stronger. The best are those 
that can go up to the sky, or qeleliarqtarqton (¢f. Boas, p. 598 ; 
Rink, Z. and T., p. 440). Besides, they can walk on clouds 
(ilumakpakton ; Greenland, ilimarneg, ‘ spirit-flight ;’ cf. Rink, 
T.and T., p, 271), and over (not on) the water, going up and 
down with the waves, near the surface. They can cure people 
who: are sick, \oriaf their case is hopeless predict::that they 
will die. A good angakogq can also see disposition and character. 
Thus Qumunapik knew that several individuals at Smith Sound 
were inclined to commit murder, as well as the Adlet from whom 
he had come. The angakogq, if there is a scarcity of seals, can 
bring them by going to the dead angakut (siudleratuin), who 
cause the seals to return. Or he goes down to Nerivik, the 
woman under the sea, and, by combing and braiding her tangled 
hair, secures from her the release of the seals. 


In Greenland the visiting angakoq frees Arnarquagssaq from the parasites 
(agdlerutit, ‘abortions’) fastened around her head, and thus induces her to re- 
lease the seals (RINK, 7. and 7., p. 40), the parasites being the charm that 
restrains the seals (CRANZ, p. 265). In Angmagsalik he combs the seals and 
narwhals out of the hair of the huge woman (Résumé, p. 373). In Baffin Land 
- they are released by the angakoq’s depriving their mistress of a charm (BOAS, 
p.-587 5 <7. alko RINK; 2. ands 7". p. 324). 


In the United States, the Smith Sound Eskimo say, the an- 
gakoq has no power, because there are no tornat. However, 
they relate a story of what the angakut formerly did. The siud- 
leratuin (people now dead) went into a house that was dark, and 
had their feet tied together, and their hands behind their back. 
They then untied their bound hands themselves, cut off their 
tongue, held it in their hand, and showed it to the spectators. 
The tongue did not bleed. This, however, is not done. now. 
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This, excepting the mutilation, was actually practised in Green- 
land (Rink, 7. and 7., p. 61; CRANZ, p. 270) and in Baffin Land 
(Boas, p. 594). 

The angakoq also uses his tornguang in curing sickness. A 
sick person who has no faith in the angakoq is made worse by 
him until he is terrified into belief ; then the angakoq cures him. 
The patient must not cut meat, and must follow the other instruc- 
tions of the angakogq, if he wishes to recover. When performing 
a cure, the angakoq stands by the sick person, and summons his 
tornguang. The latter enters the house, but in a dark corner 
where he cannot be seen. He is, however, heard (cf. CRANzZ; 
p. 270; Boas, p. 593). Only the angakoq may speak or sing to 
him, since, if any one else addressed him, he would at once dis- 
appear. The angakogq speaks to his tornguang, who performs the 
cure by recovering the departed soul of the patient. 


In Greenland the soul could be recovered, exchanged, or repaired (CRANZ, 
p- 257). In Angmagsalik, sickness is caused by the removal, by an angakogq, of 
the soul, or one af the souls; the cure consists in its restoration by another 
angakoq (Résumé, p. 373; cf. the tales in RINK, 7. and T., p. 268). 


In ceremonies the angakut use the ‘angakoq language.’ This 
consists of fifty or a hundred metaphorical, descriptive, obsolete, 
or mutilated terms, used instead of the ordinary words. Though 
generally known completely only to the older people of the tribe, 
it is in no way regarded as a secret, as under certain observances 
(aglirtun) every one must use the angakoq words (see p. 313). A 
list of angakoq words is given in the appendix. 

Though man or woman, old or young, may become angakogq, 
only persons born with the necessary gift, endowed with the 
‘supernatural’ faculty, can become angakoq. ‘This is essential. 
No amount of skill, knowledge, judgment, or wisdom, will make 
up for it. ‘he Eskimo themselves distinguish clearly between 
these faculties and the angakoq’s power. ‘They say that persons 
are born angakut. _ 

As to ilisineq, or kusuineq (‘ witchcraft’ or ‘sorcery,’ as op- 
posed to the legitimate angakuneq), it was impossible to obtain any 
information, ‘This may be due merely to reticence of the na- 
tives ; but it seems possible that, as among the Baffin Land tribes 
(Boas, p. 595), it does not exist. At any rate, the references to it 
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found in Greenland tales (cf. Rink, 7. and T7., Nos. 2, 22, 24, 32, 
43, 48, 57, 69) are wanting in Smith Sound tales. The word ‘ tupi- 
lak’ (in Greenland and East Greenland an artificial animal 
manufactured to cause the death of an enemy) is, however, 
known, though all that was ascertainable regarding it was, that it 
had associations of evil. The wide difference between ilisineq 
and angakunegq is clearly brought out by Rink (7. and T., pp. 41, 
42) and in Holm’s account of Angmagsalik, where the ilisineq 
seems to have become even more important than the angakuneq. 

Amulets (arngwan) are worn only by men, either on the back 
or on the tip of the hood. Pieces of charred wood are used. 
Charred moss from the lamps is put on the lash of the whip to 
keep it from flying off when the whip is cracked. 


In Baffin Land and Greenland the amulet (armgoaq, arnuaq) seems to have 
been made most frequently from an animal, though in the former country a piece 
of the first gown worn bya child is particularly efficacious. 


Every person has, in addition to his body, aningnin (breath),’ 
angiyang, and aqa (his name). Of these, the aningnin (Green- 
land, anerneq) corresponds most nearly to our ‘life ’ or ‘soul.’ 
When a person dies, the breath leaves him and stays near the 
body. It seems to be this aningnin which becomes a tornguang 
after death. It is visible to an angakoq. It has the power of 
leaving the body ; for in curing sickness the angakogq sends his 
tornguang to bring back the aningnin of the patient. An anga- 
koq can foretell a death by seeing the breath leave the body. 
When an angakogq dies, his tornguang is heard afterwards, but it 
is not clear whether this refers to his aningnin now become a 
tornguang, or to the tornguang he owned. | 


In Greenland a dead angakoq was apt to re-appear in the shape of a ghost 
(RINK, Zv and T.,; p. 62). There were two, souls, —the breath and» the 
shadow (CRANZ, p. 257). : 

In Angmagsalik a man consists of body, ‘ souls,’ and name (atekata). The 
souls are many. The largest live in the throat and in the left side, and are small 
men, of thesizeofasparrow. The others live in all other parts of the body, and 
are of the size of a finger-joint. When the angakut takes away one, the part of 
the body thus deprived becomes sick, and it must be restored, or the man dies. 
— Résumé, p. 373. 


' This disproves Rink’s belief (Zskimo Tribes, I, p. 88) that the application 
of this word to spiritual actions and the soul was imported by white men. 
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The angiyang is described as a bird, visible only to the angakogq. 
It causes sickness. Wherever a person has pain, the angiyang is 
pricking him with its bill. When a person is about to die, the 
angakoq kills the angiyang, and the sick person recovers. When 
a person dies, the angiyang dies too, after.a while. It also 
informs the angakoq when one has disobeyed his orders, or 
refuses to tell him the truth. Its evil nature is clear. While the 
aningnin is bound up with life, the angiyang is opposed to it; 
its activity causes sickness, its death brings life. 


Unknown among the Central tribes, the angiaq in Greenland is an abortion 
or murdered child changed into an evil spirit.— RINK, 7. and 7., p. 45. | The 
affinity to soul is evident. | 


A person’s name is regarded as ° bad’ after his death. It goes 
out doors into the surrounding air (sila). The name of the dead 
is never spoken, according to Peary (p.. 507), and any- other 
members of the tribe of the same name must assume another 
until the arrival of an infant to which the name can be applied 
removes the ban. There are, among the 253 individuals of the 
tribe, 185 different names. The greatest number of the same 
name is four. 


In Angmagsalik the atekata (‘name’) is as large as a man, and enters the 
infant when, after birth, it is rubbed about the mouth with water, while the 
names of the dead after whom it is named are pronounced. After death 
the name remains near the body until it is given to an infant, in whom it 
then continues its existence. — Résumé, p. 373. 


If the name of a dead person is also the name of some object, 
this object is not spoken of for some time following. The dead 
person is not even alluded to, if it can be avoided. Children 
are named, however, after the person last dying in the neighbor- 
hood, or especially the grandparents. The same namie is not 
used for both sexes. 


On Davis Strait the infant is always named after the persons who have died 
since the last birth took place. If a relative dies while the child is younger 
than four years or so, his name is added to the old ones, and becomes the 
proper name by which it is called. — Boas, p. 612. 

In Greenland the child was named after a deceased relative, especially a 
grandparent. — RINK, 7. and T., p. 54. 

In East Greenland the prohibition against using the name of the dead is 
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more permanent than at Smith Sound. The word drops out of the language, 
and is replaced by a circumlocution, a derivative, or a synonyme, so that the 
language is considerably modified by this process. It is supposed, however, 
that the old names revive when the dead person is forgotten. — Résumé, p. 372. 


Ideas as to life after death are vague and conflicting. There 
are three places to which the dead go,— aningan (* moon’), 
adlirqpat (‘ the lowest place,’ the habitation of Nerivik, under the 
sea), and sila (‘ outside,’ the atmosphere), What classes of people 
go to each of these places is not said (except that women who die 
in childbirth go down to Nerivik). Questions bring only con- 
tradictory statements. There seems to be no conception of the 
‘ dead having any definite occupation, or of any more or less 
pleasant state in the various places, or of any reward or punish- 
ment. What it is that goes to these places is also not clear. 
The angiyang dies, while the aningnin (‘breath’) is expressly 
stated to remain near the body for some time at least, and be- 
comes a-tornguang, which inhabits the air (sila), Mrs. Peary - 
states (p. 187) that on her husband’s return from the inland ice- 
cap (serngmeng) he was regarded as a spirit, and later asked 
about the spirits of the dead. 


In East Greenland the dead go either to the sea or the sky. They fare well 
in both places; but the lower is preferable. — Résumé, p. 373. 

In Greenland, opinions are contradictory ; but on the whole the lower world 
is preferred, being warmer, and richer in food. The inhabitants of the upper 
world cause the aurora borealis by playing ball with a walrus-head. The jour- 
ney to the lower world is dangerous and difficult, the soul having to slide from a 
rough rock for five days. During this journey it may perish through stormy 
weather, or through violation of mourning customs by the relatives ; and this 
is called ‘the other death,’ which is feared extremely. The journey to the 
upper world is quick and easy. —CRANZ, p. 258. 

Among the Central Eskimo, heaven is the pleasant land; the lower world 
is dark, cold, and stormy. ‘The Adlivun are below the sea, the Adliparmiut 
the lowest ; similarly Qudlivun (* those above’) and Qudliparmiut (‘ the highest’). 
Some tribes know of four lower worlds, only the lowest being pleasant. Both 
here and in Greenland the meritorious (drowned hunters, women dying in child- 
birth, etc.) go to the happy land. — Boas, p. 589. 

At the Mackenzie the dead inhabit the bottom of the sea. They dance, and 
play ball, and ‘hold communication with immortal beings clothed in scales,’— 
PETITOT, p. xxxii. 


The dead and all belonging to them are regarded with fear, 
and the survivors are for some time in a state of panic. Peary 
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speaks of a woman (p. 408) who dreamed of seeing a deceased 
woman, and all were in terror the next day. He also states (p. 
227) that on the death of a woman at Narksami (Nagqsaq), the 
natives all removed to Netiulumi (Natilivik). Formerly people 
sometimes starved to death, but now they put food on the graves, 
and are exempt from famine. Even among the christianized 
Eskimo of southern Labrador, putting food on graves that have 
been dreamed of causes a good hunt. The same custom is 
described by Boas (p. 614) among the Central tribes. 

When a person is dying, he is removed from the house, when 
possible. If, however, he should die in the house, the body is 
removed, —if a man’s, through the door ; if a woman’s, through 
the window. Sometimes also, if the person was disliked, the 
corpse is left. In that case, the house in which he died is de- 
molished, the best stones being used for anew house. Generally, 
however, the corpse is buried. The mode of burial 1s as follows : 
A hood is put on the corpse. It is then carried on the back to 
the burial-place of the settlement, which is not far away, the 
corpses being laid down next to each other with their heads away 
from the sea. The body is then surrounded by stones, and cov- 
ered with flat slabs. | 

Arctic explorers give the following descriptions of burials at 
Smith Sound : — 

“The woman died at five ; at six she was sewed up in a seal- 
skin winding-sheet, and carried on a sledge to a neighboring 
gorge, and there buried among the rocks, and covered with 
heavy stones. The only evidences of sorrow were shown by her 
daughter Merkut. Merkut remained by the grave after the 
others had departed ; and for about an hour she walked around 
and around it, muttering in a low voice some praises of the de- 
ceased. At the head of the grave she then placed the knife, 
needles, and sinew which her mother had recently been using, 
and the last rites were performed.”— HAYES, p. 294. 

“The body was enveloped in skins, carried away on a sledge, 
and buried in the snow with his face turned to the west. After 
the body was covered, the sledge was turned over it, and the 
hunting implements of the dead man laid next to it. The men 
hereupon put a small bunch of hay into their right nostril, the 
women into the left. ‘These were worn several days, and laid aside 
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only when a house was entered.’—BEssELs, p. 369. [Bessels. 
adds that it is customary, snow and weather permitting, to cover 
the body with stones. | 

‘““On the death of a man or woman, the body, fully dressed, iS 
laid straight upon its back, on a skin or two, and some extra ar- 
ticles of clothing placed upon it. It is then covered with another 
skin, and the whole covered in with a low stone structure. A 
lamp with some blubber is placed close to the grave ; and, if the 
deceased is a man, his sledge and kayak, with his weapons and 
implements, are placed close by, and his favorite dogs, harnessed 
and attached to the sledge, are strangled to accompany him. 
If a woman, her cooking-utensils and drying-frame are placed 
beside the grave. If she has a dog, it is strangled to accompany 
her ; and, if she has a baby in her hood, it too must die with her. 
If the death takes place in a tent, the poles are removed, allowing 
it to settle down over the site, and it is never used again; if ina 
house, it is vacated, and not used for a long time.’’— PEARY, 
p. 506. 

‘. Her body was sewed up in skins, not in a sitting posture, like 
the remains which we found in the graves at the south, but with 
the limbs extended at full length ; and her husband bore her un- 
attended to the resting-place, and covered her, stone by stone, 
with a rude monumental cairn. The blubber-lamp was kept 
burning outside the hut while the solitary funeral was in prog- 
ress ; and when it was over, the mourners came together to weep 
and howl, while the widower recited his sorrows and her praises.” 
— KANE, p. 118. 

In Greenland the body is removed through the window, and carried or dragged 
to the burial-place. Among the Central tribes, the dying person is removed 
from the house or tent, as his death in it would render it uninhabitable. In 
East Greenland the body is dragged through the door or window, and thrown 


into the sea, if any of the ancestors of the dead have perished while kayaking, 
which is now always the case; formerly it was buried. 


After a death, the survivors are aglirtun (Greenland, agdlertut), 
under certain restrictions or taboos.’ Only relatives who lived 
with the deceased are affected by this observance. There are 
two periods. The first lasts for, five days after the burial. (In 


* For detailed accounts of these regulations and ceremonies elsewhere, which are numerous 
and generally similar to those here mentioned, see Rink, T. and T., pp. 54, 55, and Boas, 
pp. 614, 615. 
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Greenland, during the five days that the soul is sliding down a 
rough rock to the lower world, the relatives of the dead, to pre- 
vent injury to the soul, must do no work, and refrain from certain 
food, etc.) The relatives do not leave the house in this time, and 
do no work of any kind, nor may children play. After this comes 
another period of less severe mourning, said once to last until the 
sun goes away or comes back again, at another time three months. 
There are again certain restrictions as to work, carrying water 
being especially forbidden. Nothing may be carved or manufac- 
tured. The aglirtun may not go outdoors, unless completely 
dressed, z.¢., wearing a hood. Certain kinds of meat — bear, fox, 
and especially ground-seal— may not be eaten. It is noteworthy 
that the ground-seal is the only sea-mammal which did not origi- 
nate from the fingers of Nerivik, and is not eaten by the dead 
staying with her. ‘“ Nanon aglerin, uxssung aglerin, nanon pid- 
lessevatit,” is a mnemonic formula for this provision : “ Refrain 
from bear, refrain from ground-seal, the bear will do you an 
injury.” (Among the Central tribes the walrus takes the place 
of the ground-seal in this respect.) According to Kane, the 
bereaved may be required (by the angakoq) “even to abstain 
from the seal or walrus hunt for the whole year, from Okiakut 
to Okiakut (winter to winter). More generally he is denied 
the luxury of some article of food, as the rabbit, or the favor- 
ite part of the walrus; or he may be forbidden to throw back 
his nessak, and forced to go with uncovered head.” During the 
first period of mourning, grass or moss is put into the nostrils 
when the aglirtun go outdoors. The aglirtin must also use 
‘angakoq words ;’ z. ¢., the jargon, or ‘ official language,’ of the 
angakut (see p. 307). Instead of siglalik, the angakoq word for 
aveq, walrus,’ they use, however, iloung. Aglirton is also said. 
of a menstruating woman. She is under the same restrictions as. 
after a death,—she must wear a hood outdoors, may not carry 
water, may not eat the prescribed kinds of food. She also eats. 
from her own plate, apart from the others. 

The following observations as to the practices of the Smith, 
Sound aglirtun, secured by Dr. Boas from an attendant (speak-. 
ing Eskimo) of the party in this city, are exceptionally full, 
though perhaps the customs are somewhat modified by the 
unusual surroundings, 
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“When informed that his wife was dying, Nuktan picked her 
up and carried her out of the house into the barn. Once before, 
when her death was expected, he ordered her to be carried out 
of the house, and, putting on his hat and coat, prepared to 
accompany her. When informed she was dead, he asked whether 
she was still breathing, or quite dead. When sure of the latter, 
he prepared to see: her. - He put on’ fresh underclothes, dressed 
fully, putting on coat, hat, and gloves, and asked for a cord, 
which he tied below his hips, outside his trousers. He also 
stuffed his left nostril with paper, and, taking hold of his coat on 
both sides, walked out to the corpse. He was.followed by 
his adopted daughter ; and Ujaragapssuq, his son-in-law, brought 
“ap the: tear. 

“When they entered the room in which the corpse was, Nuk- 
tan began to talk to the body, speaking fast and in a very low 
voice, and using many unusual expressions. After a while he 
approached her (he had talked to her from a little distance 
at first). With one hand he lifted up the blanket covering her, 
and passed his other over her body from her forehead to her 
heart. ‘Then he took her by the shoulder, and shook her hard, 
telling her to remain where she was. He also spat on her fore- 
head three times, telling her to wash herself. Among other 
things that he said to her were the following : He ordered her to 
stay where she was until he took her away. He reproached her 
with being an angakok and not being able to cure herself, and 
added, ‘I am sure J shall die myself.’ He said to her that, 
if there were anything she desired, she should appear to him at 
night in his dreams, and he would satisfy her, but that she 
should not come near him at ether times. He ordered. her 
to stay where she was buried, and to trouble no one, nor to 
follow him when he was kayaking. This injunction, to remain 
‘where she was, he repeated a number of times. He also ordered 
wher to prevent bad, and make pleasant, weather. Finally they 
deft the room. The others went out first, and then he followed, 
going backward until he was outside the door. 

‘For the next five days, Nuktan did not leave the house. For 
‘the first two days of this period he kept the paper in his nostril 
‘continually, except when eating. He wore his hat and coat all 
ithe time, and did not move about. For two nights he sat up in 
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bed after the others were asleep, talking. After these two days, 
when informed that his wife had been buried, he no longer wore his 
hat, except when he was moving about. ~He also did not wear the 
paper in his nostril as continually as before, but still wore it until 
five days had elapsed from the day of the death. During these 
five days he would not leave his room. He had all his food 
brought in to him. He demanded his meat rare or raw, only 
warmed, and would not cut it himself. He also asked that his 
eggs be broken forhim. Hedrank no tea orcoffee, but only water. 
This he did not get himself, but had it given to him, and then let 
it stand until it was lukewarm. He wanted his cup kept apart 
from the rest, and used neither knife nor spoon, but only a fork. 

“After these five days, the mourning observances were less 
strict. Early on the next morning, before sunrise, he left the 
house with his daughter, after having been satisfied on the pre- 
vious day that the body had been taken away. He wore the cord 
he had worn on the day of the death, and as he went out made 
a scratch on the porch with a short stick, at the place from which 
he started. Then they walked about the house twice without 
stopping, keeping it to their left ; z. e., going in a course opposite 
to that of the sun. On returning, he crossed the mark that he 
had made before. : 

‘On this day also he again broke his eggs himself, particularly | 
asking that it-be not done for him, He also desired to take a 
bath, and washed his body over with a wet rag, not drying him- 
self, From this day he no longer wore the stuffing in his nose. 

“The following day he again took a walk exactly like the pre- 
ceding, except that he did not scratch the marks. <A few days 
later he walked a little farther, — as far as the barn, — and on re- 
turning made three scratches on the ground,—two parallel, and 
another crossing them. He left the stick at this place. 

“On the tenth day after the death he was very anxious to see 
the grave. He said that on the tenth day after the burial the 
grave was always visited, and again ten days later. He said that 
this was necessary, and was much troubled at not being able to 
go. He also asked for a piece. of paper with pictures on it, and 
three needles, for what purpose is not clear. 

“Throughout this period the observances were similar to those 
of the first five days, though less rigorous. Both the men moved 
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about little, and put on their hats whenever they did. Nuktan 
went outdoors but rarely, and when he did, wore his gloves. 
From the time of her death he wore no suspenders. He also re- 
fused to have his hair cut. None of the party went outdoors. 
after dark, nor would they move about indoors. When asked to, 
Nuktan refused to go out at night, saying he could not do so. 
They all had their own cups, knives, and plates, and were careful 
to keep them separate. Every third morning, Nuktan would not 
leave his bedroom, and had his food brought in to him. He had 
his eggs broken for him, and his meat cut for him (except about 
once a week?). He would do no work, nor make anything, such as. 
kayak or sleigh models. He said that he would not do this untik 
several months had passed. ‘The young man, on the other hand, 
was ready to work. 

‘ Before her death, Atangana had requested that, when she was. 
buried, the stones should not be put too close together, for fear 
that she might not breathe. .She did not want to be buried under 
the sand, and wanted no coffin. She asked, moreover, that no: 
clothes be put on her, except a shirt (?), but no petticoat, and that: 
her face remain uncovered. Nuktan asked whether this had been 
done, and requested that she be buried as she would have been 
at home. 

‘The dead woman was not mentioned : even an allusion to her, 
without mention of her, excited: his disapproval. All her prop- 
erty was either removed or destroyed, at Nuktan’s command. He 
ordered everything to be thrown away or burnt, and her cup and 
plate to be broken. By accident a part of her dress remained in 
the room in which she had been, and her husband never entered 
that room. Ujaragapssuq, however, did not hesitate to enter it. 

‘When Kissuk died, leaving a son, Minik, about ten years old, 
and without a mother, Nuktan offered to kill him. Then he gave 
orders that for five days the boy was not to play. Some time 
later he insisted that the boy visit the (supposed) grave of his. 
father, and instructed him how to act. He told him what to say 
at the grave, and gave him some of the deceased’s property to: 
lay on the pile of stones. When he saw a photograph of the dead 
man, he ordered it put away and to be laid down, ‘as (because) 
the dead man is lying.’ None of the party were observed to use 
any angakoq words,” 
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The cosmology and mythology of the Smith Sound Eskimo 
differ from those of other Eskimo tribes only in detail. Torn- 
gaxssung, the head of the spirits, has been mentioned and 
discussed on p. 303. The submarine female deity known in Green- 
land as Arnarquagssaq and in the Central Regions as Sedna, 
Uinigumisuitung, etc., is called ‘ Nerivik’ (‘place of food’) at 
Smith Sound. Nerivik is an old woman who lives underground, 
below the sea, in Adlirqpat (‘lowest down’). Some of the dead 
go to her; so do dogs when they die The dead residing with 
her eat sea-mammals, but no land-animals and no ground-seals 
(which are also not eaten by the mourners). When the seals fail 
to appear, an angakogq visits Nerivik and combs her tangled hair ; 
whereupon she releases the seals, and they come up. The usual 
myth about this deity (Boas, pp. 583-587; Rink, Eskimo Tribes, 
p. 17) is told in a fragmentary form at Smith Sound (see Journal 
of American Folk-Lore, XII, p. 179). It is related that she was 
unwilling to marry; that she began to devour her sleeping 
parents ; that her father took her with him into a boat ; and that 
from her fingers which he chopped off over the gunwale sprang all 
the sea-mammals (except again the ground-seal), No name is 
given by the Eskimo to the woman in this tale, but undoubtedly 
she is or formerly was called Nerivik. 


The myths concerning this deity are most ample among the Central Eskimo, 
and she gradually loses in prominence among more eastern tribes. In Green- 
land the myth connecting her with the origin of sea-mammals was not mentioned 
by earlier writers; and even as given by Rink it lacks some of the features still 
remembered at Smith Sound. In East Greenland, finally, this myth does not 
seem to occur at all, and the deity herself is altogether nameless. For her 
attributes in Greenland, see CRANZ, p. 264. | 


Kane and the Pearys mention two mythical figures about which 
I obtained no information. Kane says (p. 214) that “the walrus, 
and perhaps the seal also, is under the protective guardianship of 
a special representative or prototype. They all believe that in 
the recesses of Force Bay, near a conical peak, a great walrus 
lives in the hills, and crawls out, when there is no moon, to the 
edge of a ravine, where he bellows with a voice far more powerful 
than his fellows out to sea, which brings a good hunt.”’ Both the 
Pearys speak of Kokoyah, ‘the evil spirit,’ or ‘devil.’ He is 
described as destructive, provoking the barking of dogs, and 
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In communication with, or under the control of, the angakoq. 
Kokoyah is probably Torngaxssung, but the giant walrus is not 
so easily identified with Nerivik. 

The Sun (Seqineq) was a girl with a torch pursued by her 
brother the Moon (Aningan), the myth of all Eskimo tribes 
(this, with two tales referring to Aningan, has been printed in 
the Journal of American Folk-Lore, XII, p. 179). The Sun and 
the Moon now live in the sky, in a double house having but one 
entrance (qarearing). In one house lives Aningan, with his wife 
Akog or Aqong; in the other, Seqineg. In front of the house 
stands Aningan’s sledge piled full of sealskins. He has a number 
of large spotted dogs, with which he often drives down to the 
earth. 


In Baffin Land the sun lives in the moon’s house, in a small additional 
building (BOAs, p. 598); in Greenland she is still pursued by him (CRANZ, p. 
295) as in Labrador (TURNER) and at the Mackenzie. In Baffin Land the 
moon's mythical name is Aninga (‘her brother’); in Greenland, the moon is 
Anningat or Aningaut, and the sun Malina. In Angmagsalik they are called 
respectively Ijakak and Sungula. (At Smith Sound, aningan is also the ordi- 
nary word for ‘moon.’) Fabricius gives Agut, Ayut, Aguna, as the name of the 
sun in Greenland. In Alaska, akychta, akchta, is the sun; igaluk, ialo, iralo, 
the moon. At the Mackenzie we have the Greenland names, Maligna, Anuya. 
In Baffin Land the moon has one dog only, Tirietiang, dappled white and red 
(Boas, p. 598); in Greenland, one (RINK, 7. and T., p. 442) or four (CRANZ, 
p- 295); in East Greenland, a narwhal draws his sledge, or a single old dog 
whose skull is not covered with skin (HOLM, Sagz, p. 80). 


Besides Aningan’s wife and sister, he has a cousin, also a 
woman, Irdlirvirisissong. She lives in the sky, but in a separate 
house, and sometimes visits Aningan. Her nose is turned up on 
the sides. She carries a plate called ‘qengmerping,’ for her dogs, 
of whom she has a number. She waits for people who die, so 
that when they come she can feed her dogs on their intestines, 
She dances about, saying, Qimitiaka nexessaqtaqpaka (‘I am 
looking for food for my dear dogs’). Those of the people that 
laugh, she cuts open, and gives their entrails to the dogs. Others 
arespared. Aningan consequently warns the people not to laugh. 
When.an angakogq comes up to visit Aningan, he turns his head 
aside, so that his laughter may not be seen, If he begins to 
laugh, Aqoq says, Qongujukpoug (‘he laughs’). Irdlirvirisissong 
goes driving with her dogs. 
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In Greenland she is called ‘ Erdlaveersissok ’ (‘ the entrail-seizer’). Residing 
on the way to the moon, she tempts people to laugh by her dancing and grimaces, 
and if successful takes out their intestines. Aningat assists his visitors not to 
laugh (RINK, 7. and 7., pp. 48, 440). At Angmagsalik the sun’s mother 
(Jupiter) cut to pieces a visiting angakoq, and ate his liver. With difficulty he 
snatched his soul away from her, and escaped (HOLM, Sagz, p. 80). In Baffin 
Land the story is told as in Greenland, except that the woman, who is here the 
wife of the moon, is named Ululiernang. Her back is hollow, and she has no 
entrails, a circumstance which in Greenland is told of Malina, the sun. Ululi- 
ernang gives the entrails she can get tothe moon’s ermine, Her plate and knife 
are especially mentioned, as in Greenland (Boas, p. 598). In Greenland the 
moon’s wife, and his sister the sun, would seem to be identical; in Baffin 
Land, his wife and the entrail-seizer ; at Smith Sound the three are distinct. 


An eclipse of the moon is called ‘pudlasson’ (‘glide in,’ 
‘visit ;’ Alaska, pudlaru, ‘eclipse’); and the moon is said to 
have gone to defecate. An eclipse is considered bad, and feared, 
though for no definite reason (cf. CRANZ, p. 295). 

Thunder (kagdleq, kadlu) is unknown, and there is no myth 
concerning it. Neither is there any myth about the aurora bore- 
alis (CRANZ, pp. 195, 260; Boas, p. 600; MuRpDOoCcH, American 
Naturalist, 1886, p. 595; RINK, 7. and T., p. 37). The story of 
a flood-—found in Greenland, Baffin Land, and at the Mackenzie 
River — is also unknown (Boas, p. 637; PETITOT; Rink, 7. and 
Bogs s RAN Z. D209}, 

The Pleiades were once a number of dogs pursuing a bear on 
the ice. The bear gradually rose up in the air, as did the dogs, 
until they reached the sky. Then they were turned into stars. 
The constellation is called ‘ Nanuq’ (‘Bear’). The Bear is still 
pointed out as a larger star in the centre of the cluster. The 
star Naulaxssaqton. was once a seal-hunter. Peary says that the 
Great Dipper (Tooktoksue) is the head of a caribou ; Cassiopeia 
(Pitoohen), the three stones supporting a lamp; the Pleiades, 
dogs and a bear; the three stars of Orion’s belt, steps cut in a 
steep snowbank ; Gemini, two stones at a house entrance ; 
Arcturus and Aldebaran, personifications. 


Ursa major is a caribou in Alaska, Central Regions, Smith Sound, and 
Greenland ; only in Angmagsalik is it lamp stones. The dogs and bears, 
which in Angmagsalik, Greenland, and Smith Sound form the Pleiades, in 
Labrador and the Central Regions are transferred to Orion. 


The following are among the fabulous beings or races. 
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Qalttaling is a woman who lives at the bottom of the sea. She 
says, Psh, psh, psh!’ (the s& is pronounced through one cor- 
ner of the mouth, and is prolonged). She can be heard, but not 
seen, by men. She is also known as ‘Amautiling’ (‘having a 
hood’), and can carry men in her hood. | 


Among the Central Eskimo, Kalopaling or Mitiling puts drowned hunters in 
his hood. He lives in the sea, and can only cry, ‘Be, be! be, be!’ (Boas, 
p. 620). ; 


Uissa is a dwarf, who lives or is seen on the ice. 


According to Boas (p. 620), the Uissuit are a deep-sea dwarf people, among 
the Central tribes. 


The Igluwayut live in large stones. 


In Baffin Land Igdlungayut are a bandy-legged inland people (BOAS, 
p. 640). 

Tutuatuina has tangled hair, and lives underground. 

The Tornit, plural of ‘tunirng’ (in Greenland, a fabulous in- 
land tribe ; in Labrador and Baffin Land, semi-fabulous, semi- 
historical: Rink, Z. and T., pp. 47, 469, and Boas, pp. 634, 640), 
are large, live in the ground, where they have houses (igluling), 
and are afraid of dogs. They sometimes have intercourse with 
men, Peary says (p. 397) that in the north men are supposed to 
live who are so large that they wear coats of ground-seal. 

The Adlet live in Akilinig,a distant fabulous country across 
the sea. The Eskimo living west of Smith Sound are known by 
this name, and there seems to be more or less confounding of 
the fabulous and the actual tribe. 

In Labrador Allak, Aullak, is an Indian; Baffin Land, Adla, Adlet, dog- 
man; Greenland, Atdlit, a noseless subterranean tribe. In northern Baffin 
Land, Greenland, and Angmagsalik, the dog-men are called ‘ Erqigdlit’ (RINK, 
Tana Ts pp. a6.47 | BOS) p, 640): 

Nakassungnaitut are descended from the woman who mated 
with a dog. | 

The Inugaudh’gat are very small in size. 


In Greenland the Inuarutdligat are dwarfs with. magic shooting weapons 
(RINK, 7. and 7., p. 47); in the Central Regions the Inuarudligat are dwarfs 
living in the cliffs near the shore (BOAs, p. 640). 


Qogluviya is a large worm or serpent. 
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In Greenland qugdlugiaq is an enormous worm with many feet and great 
speed (RINK, 7. and T., p. 48). 


The Smith Sound Eskimo have generally been regarded not 
only as distinct and differing from those of Greenland, but as 
probably forming part, ethnologically, of the group of tribes 
known as the Central Eskimo. It will be clear from the fore- 
going pages, and without further discussion of the comparative 
references there made, that there is little ground for the latter 
assumption, What we can conclude from the material presented 
is that the Smith Sound Eskimo ethnologically resemble both 
their neighbors, the Greenland and the Central Eskimo, in such 
a way that they stand between them and form a transition be- 
tween them (just as they are geographically intermediate) ; but 
that if they are more closely related to one than the other, that 
one is the Greenland tribe: The tales of the Smith Sound 
Eskimo (Journal of American Folk-Lore, XII, p. 166), of which 
about the same number recur in Baffin Land and Greenland, 
show this intermediate position. The language too, which it is 
impossible to discuss further here, confirms this conclusion, 
while at the same time it seems to demonstrate a closer similarity 
of Smith Sound to Greenland than to Baffin Land. 

The theory (Houm, £thnol. Skizze, p. 111) that the Angmag- 
salingmiut (East Greenlanders) reached their present abode 
from their presumed western original seat not by way of West 
and South Greenland but by following the ice-bound and now un- 
inhabited shores of northern and eastern Greenland, seems no 
longer tenable. If this theory were true, the East Greenlanders 
would show close similarity to the Smith Sound natives, for they 
would have entered Greenland at Smith Sound, and the inhab- 
itants there would have been the last tribe they were in contact 
with. Some similarity there is, of course, between the Smith 
Sound and Angmagsalik tribes, — as there is between all Eskimo 
tribes, even the most distant; but this similarity 1s much less 
than the resemblance of either of the two tribes to the intermedi- 
ate Greenlanders of the West Coast. ‘Thus the chain of ethnic 
relationship (and apparently the line of migration also) of the 
eastern Eskimo is: Central Regions, Smith Sound, West Green- 
land, East Greenland. 

[ December, 1899. | 2i 


322 Bulletin American Museum of Natural History. |Vol. XII, 


APPENDIX. 


The following list of Angakoq words, or words used by the 
shaman in religious ceremony, 1s believed to be complete for the 
Eskimo race, as far as present material aliows, The Greenland 
words are taken from H. Rink, The Eskimo Tribes, II, p. 96, 
and come originally from Egede and Fabricius, The Central 
and Alaskan words were obtained by Dr. F. Boas from the Eski- 
mo of Baffin Land and of Port Clarence, Alaska, respectively. 
The Angakoq words, which are printed throughout in italics, are 
-arranged under headings according to their significance. The 
English word is followed by the corresponding Eskimo word in 
ordinary speech. Under this are put the Angakoq words in 
the several dialects, so far as known. These again may be fol- 
lowed by one or more cognate or similar words of the ordinary 
language, which are given because they seem to throw light upon 
the Angakoq words. The Eskimo dialects are designated as 
follows: Greenland, G.; East Greenland, Ge.; Smith Sound, 5S. ; 
Labrador, L.;: Central. Regions, C.; Mackenzie’ Delta, M. ; 
Alaska, A. 


COMPARATIVE VOCABULARY OF ANGAKOQ 
, LANGUAGE. 


A.. ANIMALS. 


POLAR BEAR, nanuq. — S. dapaktog ; C. uxsoaredliik [having fat] ; 
A. kigutilik [having teeth]. 

Wo tr, amarog. —C. singdgte [with red mouth]; A. kajuptelig. 

Caripou, tukto.—G. komaruak, tatdlangintk [see WHALE]; S. 
kumarod; C. gilikailigdjuag, gangiling [having a top?]; 
A. gumaxdak, tukidlik. [cf. G. kumak, louse. | | 

Hare, ukaleq. —S. kumagoattiag [cf. CaRiBou]. 3 

Doc, gqingmeg.—G. punguag; S. pungvdg; C. pungnu; A. 
ging mtk. 

Fox, S. teriangniaq, M. pichukte, A. pisuka’rsuq.— S. prssukaztiag ; 
C. pisugdng [cf. M. and A.]; A. pamiedtik [having a tail]. 
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WALRUS, auveq.—S. ssigldlik, iloung ; C. tiktldrlik ; A. tugadlik 
[having tusks]. [c/. G. sigdlaq, stick for pushing or lifting ; 
-lik, having. ] 

_ Harp SEAL (Phoca groenlandica), ataq, C. qairolik. ——C. azag. 

RINGED SEAL (Phoca foetida), natseq. —S. gayuvag [see Harp 
SEAL]; C. angmietiag. 

GROUND SEAL (Phoca barbata), ugssuk.—S. mdgdlag ; C. maktlaq. 
[cf. A. magdlaq, large seal. | 

WHALE, arfeq, aqbiq.—C. taitlantgdjuag, tatlénirn [see CARI- 
BOU|; A. sarpilzk [having a whale’s tail]. 

NARWHAL, WHITE WHALE, gilaluvaq. — S. agligva ; C. purjdydjuag 
averse mammal]. [cf G. agliqa, to spot.] 

SALMON, eqaluk.—S., C. mingeriag [cf. L. mingeriaq, small fish ; 
G. mingogq, i aiee -beetle ]. 

SEA MAMMAL, SEAL, puisse. — G. mingnertaq [see SaLMon] ; 
A. umidik | having a beard]. 

BirD, tingmiag. —C. kangirtauk [cf. G. kangaterpogq, to rise], 

EAGLE, nagtoralik. — G. ¢dtitevigssuag. 

Fatcon, kigssaviarssuk. — G. gungunarssuk. 


_B. Persons, TERMS OF RELATIONSHIP, AND ANGAKUNEQ, 


CHILD, qiturngaq.—G. oettsiak, quaitsakaka ; S. goaiattiag ; 
A. mtkigtlea [cf. G. mikivogq, is small]. 

ORPHAN BOY, iliarssuk.— A. goajak [see CuiLp]. 

BROTHER, ane. —G. migdliag [navel-string]; A, andagidta. 

FATHER, angutd, atata. — G. negovia [his origin]; A. pouk [bag , 
see MorTuHer |]. 

MorHe_R, arna, andna.—G., S., A. pouga [my bag]. 

HUSBAND, MY, ulga.— A. angutainra [cf. angut, man]. 

Wire, My, nullaga.— A. senddlié [| worker]. 

ELDER BROTHER, said by a woman, arqaluaq.—S. nugapia 
[ bachelor]. | | 

Man, angut.—G. niviarsiarag [girl]; S. niviaxssda [virgin]; A. 
gulama cf. G. qilavoq, practise sorcery]. : 

Woman, arnak.—G. kopalik [see Girt]; A. nuldésiag [cf. G. 
nuliaq, wife]. 

GIRL, niviarsiaraq.— G. nukakpiak [young man; see ELDER 
BROTHER]; A. gopasiak [see Woman ]. 
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CRYING CHILD, S. qiasson. —S. angasson [cf. G. angavogq, sit dis- 
heartened and bent]. | 

HUMAN BEING, inuk. —G. faursak [see Sout]; A. éornak [spirit]. 

EvUROPEANS, A. neloarmiut.— A. ¢anguit [cf. A., other dialects, 
tanguit, Europeans]. : 

SHAMAN, angakoq. — G. kannimavog, he is an angakogq ; A. gilédlik 
[ possessing a spirit]. 

SPIRIT CONTROLLED BY SHAMAN, tornaq, tornguang.— A. giléfea 
[my spirit ; see Man]. [c/. G. qilavog, he practises sorcery. | 

SUMMON HIS SPIRIT, G. sarkomersdrpog. 3 

THE SPIRIT EXPLAINS THE WORDS OF TORNARSUK, G. surdlorté- 
lerpog. 

REPAIR A SOUL, G. darnilerpog [G. tarne, soul]. 

INFECTED BY THE DEAD, G. pyorpok, pyoarpok. 

SOUL, tarne.—G. ¢dr’ak [see HUMAN BEING]. 


C. PAarTs AND FUNCTIONS OF THE Bopvy: 


SALIVA, nuak. — G. aarak. | 

BLoop, auk.—S. kanung ; A. utvingigtog | cf. A. kannik, heart]. 

VEIN, BLOOD IN THE BODY, A. foumasungiyug. 

HEART, umat. — S. tigdligtd [pulse] ; C. kauktikak [made to beat] ; 
A. tgsarog [pit of stomach]. [c/. G. tigdleq, pulse. ] 

Ear, slut. — G. sudlortdg ; S. ssudlugtd ; C. sudlutdg ; A. nadlautik 
[means of listening]. [cf G. suvdloq, tube ; nalagpogq, 
listen. | / 7 sla 

Eve, isse.—G. ¢ékkunaet [pupil of the eye]; S. takudnatik 
[pupils]; C. ¢akudnitd [its pupil]; A. gingnautik [cf. G. 
qingnuaq, sunbeam through an opening]. 

Luncs, puaq.— S. pudblarsstutit ; C. anirtirbtk | place of breathing]. 
[cf. G. stem po denotes lifting, air; L. publak, air in a body. | 

HAnpD, agssait. — S. ¢xsaadin, tssaitin ; C. tsaratintk (cf. G. isagpoq, 
stretch out the arms]. 

KNEE, siqoq. —C. audliteck [travelling ]. 

HEapD, niaqoqg. —G. kaujak ; 8S. kangeg [top ofa plant]; C. kan- 
girtsuak [large top]. oi 

Tootu, kigut.— C. tamukuata [cf. G. tamorpa, chew]. 

Bong, sauneq.—S. dorvin ; C. aurivag [cf. G. aursivik, side of 
head ]. 
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Mouth, qaneq. —C. aspalukbia [see Foon, Ear]. 

INTESTINES, erdlavit, iqawik.— C. kingiligdwik. 

LIvER, tingo.—S. garzuk [side extension to a house]; C. azrak. 

Foot, isigkat. — G, tungmatit [cf. G. tungmarpa, tread on]. 

KIDNEY, tarto.—C. tarninga [its soul]. 

STOMACH, aqajaroq.—S. ¢dliviag [cf. G. igdliaq, uterus]. 

ABDOMEN, naq, S. nasseng.—S. gangatatin [cf. S. qanga, its top]. 

NAVEL, kalaseq.—S. miklianga [his navel-string ; see BROTHER]. 

Tusk, tigdgq.—S. zd [its hair]. 

Dir, toquvog.—G. kardlomeitsok [having lost the power of 
speech]; S. tunudgtog ; A. tzukdrtog [fall through hole]. 
[cf. G. tunu, back. ] 

Sick, A. kéqsirtog.—A. xangitog. 

HEADACHE, G. kagardlugpok [cf. G. kakagpa, carry on the head ; 
-lugpoq, bad]. 

SLEEP, sinigpoq.—S. gussaussog. 

EAT, FOOD, nerivoq, neqe.—G. aipakpog, aipat, atpatiksak ; S. 
aipatog ; C. atpat ; A. kuidlasog. 

PREGNANT, nartuvoq.—S. génirnmixson [swelling]. 

A CHILD Is BORN, ilatarpog.—S. gissergton. 

HE Is BORN (?), S. anerxesson.—S, piglirton. 


D. IMPLEMENTS AND ARTICLES MANUFACTURED BY MAN. | 


House, igdlo.—G, itnnerdlak, innerak ; S. nublik; C. nithik ; A. 
nujutk [cf. G. ine, habitation ; nupog, change habitation]. 
PoT, POT-STONE, uvkusik, uvkusigssaq.—G. outsersdt; S. oxat- 
mang ; C. utirtsit [cf. G. atsivog, boil; L. ogitorpog, the 
pot is full]. | 

Pot, C. gimirbik.—C. «irr bth. 

Pot, qulivsiut.—S. utirssiut [see Por above]. 

BLANKET, qipik.—C. udlijuviag [covering]; A. aumitit [cf. L. 
aumit, bedding]. 3 
BRUSH UNDER THE BED, C. adlitjen.—C. siangoat [cf. G. siangarogq, 

branches spread out]. 
FIRE, PYRITES FOR FIRE, ingneq.—S. zkuma [cf. L. ikkoma, fire]. 
OPEN BOAT, umiaq.—G., tngerluk ; S. puktauroa ; A. igdlervikjut 
[c/. G. igdlerpoq, enter the kayak; G. pugtavoq, float on 
the water; see Kayak]. 
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Kayak, qajaq.—G. aksak ; 8. puktauroa ; A. igdiirun [see OPEN 
BOAT |. 

PADDLE OF BOAT, angun.—A. saxdaun [cf. L. saqikpa, push]. 

PADDLE OF KAYAK, pangautik.—A. saxdadtik [dual of PADDLE 
OF BOAT]. 

Harpoon, unaq.—sS. tikirdn ; A. anguneun (cf. G. anguva, hunt]. 

KNIFE, saviq.—S. gebld ; A. kipun [instrument for cutting cross- 
wise]. [cf G. qivdlerpog, shine. | 

WoMAN’S KNIFE, ulu.—S. iglegtun ; A. kimadlik [having handle 
of woman’s knife]. [cf G. kiligpa, scrape. | 

HaRNEss, ano.—S. anoxssua [large harness]. 

LINE, ROPE, aglunaq.—G. ningorak ; S. ningoag [cf. G. ningipa, 
he lowers a line]. 

FLoAT, avatag.—S. pudlaling [having air to float; see LuwNGs, 
Kayak]. 3 

SLEDGE, qamutik.—S. s¢ssoa [cf. G. sisuvogq, slide, glide]. 

THONG OF DOG-TRACES, C. pitung.—C. Aelalittk [cf. G. qilerpa, 
tie with a knot]. 

AMULET, arnuag.—S. murnugnaun. 

Drum, qilaut, A. satjaq.—G. zajég, verb tazérpog; A. imugag 
[what resounds ; cf. G. imigpog]. © 

DrumstTIck, kato, A. kasautaq.—A. gi/aisag [G. qilaut, drum]. 

CLOTHING in general, anoraq.—S. anugssen. 

Mawn’s TROUSERS, S. nanung [lit., bear].—S. aorvé. 

WoMAN’S BREECHES, qardhik.—C. akorudjiag. 

Coat, G. natseq, C. netiq.—C. adnuksenga. 

KAYAK JACKET, kapitaq.—A. mingadluk [see SALMON |. 

Mittens, G. arqatit, A. 4qetik.—A. art/fag. | 

SEALSKIN, qisik.—C. zxéfak |cf. L. eritak, skin whose hair is 
being removed, plucked bird]. 

DEERSKIN, ameq.—C. oxometd [taken in the mouth]. 

DRIED INTESTINES, inaluaq.—C. s¢arvag [cf. C. sigarpog, crackle]. 


EK. NATURE. 


SUN, seqineg.—S. arngna [woman], gamdgun ; C. gaumate, gau-' 
mativun [our qaumaté]; A. masag {known in other Alaskan 
dialects and Greenland]. [cf Ge. qaimavagq, sun ; G. qaumat, 
moon; see Moon, | 
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Moon, G. qatmat, S. aningan, C., A. taqiq.—S. asd, gamdgun 
[same word as “Sun’’]; C. gaumat, gaumavun [our qaumat ; 
see Sun]. [cf. G. aja, mother’s sister. | 

SUMMER, aussaq. — S. angnaumén [see SUN, WINTER]. 

WINTER, ukiug.—S. angutadiman [angut, man; see SuMMER], 
kapirdldg |spring |. | 

Aurora, A. k6ériet.—A. farvit [place of souls?] [cf G. tarne, 
soul. | | 

WIND, anore.—-G. suvdluarnek [puffing away]; S. ssubluagtog ; 
A. sayugartog |G. sujorssuk, noise of the wind]. 

CLouD, nuia, A. qilaidlaq.—A. si/éluktog | cf. G. sialuk, rain]. 

SALT WATER, SEA, tarajoq.—A. zmag [G. imaq, ocean]. 

WaTER, imeq.—G, akitsog ; S. agetég [aqipog, soft]; A. szxag 
[cf. G. sina, edge]. 

Lanp, nuna.—G. farsoak [great darkness]; S. nunaga [my 
land]; A. ¢épgag. 

SNow, aput.—G. anigovirkssuag ; S. aniong [cf. A. aniok, anigo, 
snow |. 

Icr, siko.—G. nillakorsoak [great morsel of ice]; S. uwluxssa [ule, 
covering layer]; A. souag, kitlrg. 

IcEBERG, iluliag.—S. pigalijag [cf. L., C. pikadlujang, iceberg]. 

STONE, ujaraq.—G. mangersoak [great hardness]; S. mangig, 
mangjag [hard]; A. simag [known in other A. dialects], 
gadluk. 

Mounrain, qaqaq.—G. éngirksoit [cf. G. ingik, point, top]. 

Fyorp, kangerdluk.—G. adloriak [cf. G. avdlorpog, stride]. 

Nortu, ava.—G. “dk, tarrup tungé [dark, direction of dark]. 
lef: S.taxag, north, | | 

SouTH, qava.—G, kaumatib tungé [direction of light]. 

Air, sila.—G..nyoutk. 

PLANT, ROOT, G. farsoarmio [inhabitant of the great darkness]. 
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[New names of families, genera, species; and subspecies are printed in heavy=faced type. | 


ACANTHIS hornemanni, 244. 
linaria rostrata, 244. 
Aceratherium, 22, 25. 
acutum, 7I. 

annectens, 63. 

copei, 57. 

hesperlum, 63. 

mite, 57. 

occidentale, 57. 
pacificum, 63. 
platycephalum, 57. 
profectum, Ig, 7r. 
quadriplicatum, 57. 
simplicidens, 57. 
tridactylum, 57. 
truquianum, 63. 
tubifer, 63. 

(Aphelops) jemezanum, 7I. 


(Rhinoceros) oregonensis, 71. 


Achzenodon insolens, 48, 50. 

robustus, 48. 
/Egeria cucurbitee, 149. 
/Egialitis hiaticula, 241. 
/¥lurodon, 138a. 

compressus, 67. 

haydeni, 67. 

hyzenoides, 67. 

meandrinus, 67. 

seevus, 67. 

taxoides, 67. 

ursinus, 67. 

wheelerianus, 67. 
Aflurotherium, 140. 

(Patriofelis) leidyanum, 41. 
Agriocheerus antiquus, 60. 

guyotianus, 64. 

latifrons, 60. 

major, 60. 

ryderanus, 64. 

trifrons, 64. 

(Agriomeryx) migrans, 60, 

(Coloreodon) ferox, 64. 

* macrocephalus, 
64. 

Agriotherium paradoxicum, 50. 
Akodon columbianus, 203. 

venezuelensis, 203. 
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Alca torda, 223. 

Alle alle, 223. 

Allen, J. A., on mammals from 
the Northwest Territory col- 
lected by Mr. A. J. Stone 
I-g; descriptions of five new 
American Kodents, 11-17; 
new Rodents from Colombia 
and Venezuela, 145-218; the . 
generic names “Achimys and 


Loncheres, 257-204. 
Allomys nitens, 62. 
(Meniscomys) cavatus, 62. 
if hippodus, 62. 
hiolophus, 62. 
multiplicatus, 
62. 
Allosaurus, 161, 162, 166, 167. 
Amblyctonus, 140. 
sinosus, 31. 
Amorphochilus, 245, 247-249. 
Amphicyon angustidens, 54. 
entoptychi, 129. 
gracilis, 54. 
hartshornianus, 62, 130. 
Amynodon advenus, 50. 
antiquus, 46. 
intermedius, 50. 
Anacodon ursidens, 31. 
Anaptomorphus emulus, 38. 
Anas borealis, 235. 
boschas, 231. 
penelope, 231. 
Anchippodus minor, 42. 
riparius, 42, 
vetulus, 42. 
Anchippus, 22, 25. 
brevidens, 69. 
texanus, 56, 69. 
(Desmatippus) crenidens, 69. 
Anchitherium, 25. 
agreste, 56. 
australe, 69. 
ballardi, 45. 
cuneatum, 56, 
equinum, 69. 
exoletum, 56. 
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Anisacodon elegans, 42. 
Anisonchus coniferus, 28. 
gillianus, 28. 
mandibularis, 29. 
sectorius, 29. 
Anser albifrons, 240. 
Anthracotherium occidentale, 58. 
(Elomeryx) mite, 59. 
(Heptacodon) curtum, 58. 
gibbiceps, 59. 
karense, 59. 
Anthus pensilvanicus, 244. 
Antiacodon nanus, 38. 
: venustus, 38. 
Apatemys bellulus, 39. 
bellus, 39. 
Aphelops, 22. 
Sp., 75. 
_Apteryx, 163, 168. 
Archeelurus debilis, 63. 
Arctomys vetus, 66. 
Arenaria interpres, 241. 
Arvicola borealis, ee 
drummondi, 
Pees Oy, 
pennsylvanicus, We 
riparius, 7. 
(Mynomes) microcephalus, 6. 
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BASIN, Big Horn, 20, 21. 
Deep River, 20, 26. 
Great Plains, 20, 22. 
Flueriano, 208 21. 
John Day, 20, 25. 
New Mexico Loup Fork, 26. 
Niobrara, 20. 
San Francisco, 26. 
Sanja, 2o. eT: 
Santa Fé, 26. 
Silver Lake, 20. 
Uinta, 20,22; 
Upper Green River, 20, 21. 
Wind River, 20, 21. 
Bassaricyon, 129. 
Bassariscus, 129, 138a. 
Bathmodon pachypus, 33. 
Bathrodon annectens, 37. 
typus, 37. 
Bathyopsis fissidens, 36. 
-Beutenmiiller, William, synopsis 
of the species of Melitta of 
America, north of Mexico, 
‘with description of a new 
— sspecies, 149-151; on some 
-species of North American 
‘Lepidoptera, 157-160. 
Bison, 26. 


Bison alleni, 74. 
ferox, 74: 
Blastomeryx, 25. 
antelopinus, 74. 
borealis, 74. 
gemmifer, 74. 
Boécheerus humerosus, 64. 
Borophagus diversidens, 75. 
Bothrolabis rostratus, 64. 
subeequans, 64. 
trichzenus, 64. 
(Dicotyles) pristinus, 64. 
(Hyotherium) americanus, 60. 
(Palzeochcerus) platyops, 60. 
Brachypsalis pachygnathus, 68. 
Brachyura, 247 
Branta bernicla, 240. 
Brontosaurus, 192, 163, 168, 170, 
Ly ts 
excelsus, 163. 
Buneelurus lagophagus, 54. 
Bunomeryx elegans, 50. 
montanus, 50. 


CANOPUS pumilus, 57. 
Calamodon arcamcenus, 32. 
novomehicanus, 32. 

simplex, 32. 
Calcarius lapponicus, 244. 
Calcite crystals from Bisbee, Ari- 
zona, 189. 
Calops consors, 61. 
cristatus, 61. 
Camelomeryx longiceps, 50. 
Canide, 129; Miocene genera of, 
128-131; phylogenetic table 
of American, 138. 
Canimartes cumminsii, 75. 
Canis, 29 13h; 1360. 
anceps, 67. 
brachypus, 67. 
geismarianus, 125, 127. 
latidens, 125. 
montanus, 40, 67. 
parvidens, 125, 126. 
temerarius, 67. 
urostictus, 125. 
Vater O75 
zerda, 124. 
Carcinodon filholianus, 28. 
Catathleus, 28. 
rhabdodon, 28. 
Catopsalis foliatus, 28. 
Centetodon altidens, 41. 
pulcher, 41. 
Centracodon delicatus, 42. 
Cepphus grylle, 220. 
mandti, 220. 
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Ceratosaurus, 161. 

Cercoleptes, 129, 138a. 

Cetiosaurs, fore feet of, 168. 

Cheenohyus decedens, 64. 

Chalicotherium bilobatum, 58. 

Chapman, Frank M., descrip- 
tions of five apparently new 

birds from Venezuela, 153- 

156 ; report on birds received 

through the Peary Expeditions 

to Greenland, 219-244; de- 
scription of two new sub- 
species of Colymbus dominicus 

Linn., 255, 256. 

Charadrius dominicus, 241. 

Chen hyperborea nivalis, 240. 

Chilonatalus, 246. 

Chipmunk, Northern, 8. 

Chirox plicatus, 29. 

Chlorospingus (Hemispingus) ca- 
nipileus, 153. 

Chriacus baldwini, 29. 

pelvidens, 29. . 

schlosserianus, 29. 

stenops, 29. 

truncatus, 29. 

Clenodon corrugatus, 29. 
{erox,. 20; 
protogenoides, 29. 

Coelurus, 161. 

Colodon dakotensis, 56. 

luxatus, 56. 

procuspidatus, 56. 

(Lophiodon) occidentalis, 56, 

63. 

(Mesohippus) longipes, 56. 
Colonoceras agrestis, 46. 
Colonomys celer, 39. 

Colymbus dominicensis, 255. 

dominicus, 255. 

dominicus brachypterus, 256. 

dominicus brachyrhynchus, 

255. 

holboelli, 219. 

Conacodon cophater, 28. 

entoconus, 28. 

Conoryctes comma, 29. 

crassicuspis, 28. 

Corvus corax principalis, 243. 

Coryphodon anax, 33. 

cuspidatus, 33. 

elephantopus, 33. 

hamatus, 33. 

latidens, 33. 

latipes, 33. 

lobatus, 33. 

marginatus, 33. 

molestus, 33. 


Coryphodon obliquus, 33 
repandus, 33. 
simus, 33. 
singularis, 36. 
ventanus, 36. 
wortmani, 36. 
(Bathmodon) radius, 33. 
(Ectacodon) cinctus, 33. 
(Metalophodon) armatus, 33. 
a testis, 33. 
Cosoryx, 25. 
furcatus, 74. 
necatus, 74. 
ramosus, 74. 
tehuanus, 74. 
tenes 74: 
trilateralis, 74. 
Creosaurus, I61. 
Cyclopidius, 24, 25. 
emydinus, 73. . 
incicivus, 73. 
simus, 73. 
(Pithecistes) decedens, 73. 
Cynodesmus, 118, 138¢. 
thodides, 54. 
Cynodictis, 130, 138a@, Eocene 
ancestors of, T18—I22. 
Cynodictis geismarianus, 127. 
gregarius, 122, 127, 130, 138a. 
latidens, 127. | 
lemur, 127. 
lippincottianus, 128, 130, 1382, 
temnodon, 130. 
(Canis) lippincottianus, 54. 
(Galecynus) gregarius, 54. 

e lippincottianus, 54. 
Cynodontomys latidens, 30. 
Cynohyzenodon, 139. 

Cynomys, sp., 66. 
Cyon, 115, 131, 138a. 


DACTYLOMYS;.2538, 261,262, 
dactylinus, 261. 
typicus, 261. 
Dezeodon shoshonensis, 63. 
Dapheenus, IIs, 118, 129, 138d. 
dodgei, 53, 129. 
feltius,'.63, F20; 
hartshornianus, 129. 
veltus, 129. 
(Amphicyon) hartshornianus, 
52. 
vetus, 53. 
Deltatherium fundaminis, 29. 
Desmatippus, 25. 
Dholes, the ancestry of, T15-118. 
Diacodexis laticuneus, 30. 
Diacodon alticuspis, 31. 
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Diacodon celatus, 31. 
Dibelodon humboldti, 75. 
merificus, 69. 
preecursor, 69, 75. 
tropicus, 75. 
Diceratherium, 22. 
armatum, 63. 
nanum, 63. 
proavitum, 57. 
Pichidurus; 947; 
Dicotyles serus, 72. 
Didelphodus absarokee, 31. 
Didelphys comstocki, 31. 
pygmea, 52. 
(Peratherium) alternans, 52. 
- fugax, 52. 
a huntii, 52. 
a marginalis, 52. 
pe scalaris, 52. 
Didymictis, 35. 
dawkinsianus, 35. 
leptomylus, 30, 35. 
primus, 29. 
Dinictis bombifrons, 54. 
cyclops, 63. 
felina, 54. 
fortis, 54. 
paucidens, 54. 
squalidens, 54. 
Dinosaurs, carnivorous and herb- 
ivorous, 161-172. 
Dinotomius atrox, 55. 
Diplacodon elatus, 50. 
emarginatus, 50. 
sp. Indesc., 50. 
Diplodocus, 162, 165. 
Dissacus, 146, 147. 
carnifex, 20, 
leptognathus, 31. 
navajovius, 29. 
saurognathus, 29. 
Dogs, the short-jawed, of the Eo- 
cene, Ti0-I15, 
Domnina crassigenis, 55. 
gradata, 55. 
Dryptodon crassus, 32. 


ECHIMYS a aiguillons, 258. 
dactylin, 258, 260. 
de Cayenne, 258. 
didelphoide, 258. 
épineux, 258. 
huppé, 258, 259. 
roux, 258. 
soyeux, 258. 

Echimys, 257-264. 
albispinus, 261. 
canicollis, 2co. 


Echimys cayennensis, 258, 259, 
260.-261 2632. 
cristatus, 257, 258, 259, 260, 
261: 3635. 304., 
dactylinus, 257, 258, 263, 264. 
_ didelphoides, 258, 263, 264. 
hispidus, 258, 261, 263, 264. 
longicaudatus, 259. 
mince, 198. 
myosurus, 261. 
setosus, 258. 201, 262.263. 
264. 
spinosus, 257, 258, 261, 263,. 
264; 
trinitatis, Igg. 
urichi, t99. 
Ectoconus ditrigonus, 28. 
Elomeryx (Heptacodon) armatus,. 


Q. 
Elotherium arctatum, 59. 
crassum, 59. 
imperator, 64. 
ingens, 59. 
mortoni, 59. 
robustum, 50. 
(Ammodon) bathrodon, 59. 
a clavum, 59. 
potens, 59. 
(Pelonax) ramosum, 59. 
Enhydrocyon, 130, 138@. 
stenocephalus, 63, 130. 
Entomacodon ol 42.. 
minutus, 42. 
Entomodon. comptus, 42. 
Entoptychus cavifrons, 62, 
crassiramis, 62. 
lambdoideus, 62. 
minor, 62, 
planifrons, 62. 
Eohippus pernix, 33. 
validus, 33. 
Eohyus, 32. 
distans, 32. 
robustus, 32. 
Eomeryx pumilus, 50. 
sp. major indesc., 50. 
(Protoreodon) parvus, 50. 
Epihippus gracilis, 49. 
uintensis, 49. 
Eporeodon, 22. 
major, 60, 64. 
major longifrons, 64. 
occidentalis, 64. 
occidentalis leptacanthus, 64.. 
occidentalis pacificus, 64. 
socialis, 64 
sp., 60. 
trigonocephalus, 64. 
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Equus, 26. Euprotogonia puercensis, 29. 
cumminsil, 75. Euryacodon lepidus, 42. 
eurystylus, 75. Eusmilus dakotensis, 55. 
minutus, 75. Evotomys alascensis, 5. 

_ simplicidens, 75. dawsonl, 5. 

Eskimo of Smith Sound: location, gapperi, 9. 

266 ; migration, 267; contact fuscodorsalis, 9. 


with foreign tribes, 267 ; num- 
bers, 268 ; villages, 268 ; food, 


269 ; seal-hunting, 269 ; bear- FALCO islandus, 241. 
hunting, 270; houses, 270; peregrinus anatum, 242. 
tents, 271 ; kayak, 272 ; sledge, rusticolus, 242. 

274; bow, 2753 arrow, 277; rusticolus obsoletus, 242. 
aiiver; 277° harpoon; 278 - Felis augustus, 68. 

lance, 281; float, 282; drag, hillanus, 75. 

282; fish-spear, 283 ; fishing- maxima, 68. 

gear, 283; knives, 283; me- Formation, Blanco, 20. 
teoric iron, 285; hatchet, Bridger, 20, 37. 

285 ; bow-drill, 285 ; woman’s Deep River, 20. 

knife, 286; needle-case, 286; John Day, 20, 62. 
scraper, 2365) bucket; 288; Loup Fork, 20, 65. 
Cp, 285: 5) pot; 288s "lamp,: Pliocene, 75. 

289 ; snow-goggles, 289 ; back- Puerco, 20, 28. 
scratcher, 289; comb, 289; Sheridan, 20. 

necklace, 289; man’s cloth- ‘Eorrejon, 20, 28; 

ing, 291; woman’s clothing, Uinta. 20, 49. 

293; girl’s clothing, 295 ; in- Wasatch, 20, 31. 

fants’ clothing, 296; games, White River, 20, 51. 
296; bull-roarer, 296; ball, Wind River, 20, 34. 
300; cat’s-cradle, -300; art, Fratercula arctica, 220. 

300 ; social organization, 300 ; arctica glacialis, 220. 
murder, 301; infanticide, 301 ; Fulmarus glacialis, 229. 
polygamy, 301 ; marriage, 301 ; glacialis minor, 229. 
singing-house, 302; dances, Furia, 245. 

302; months, 303; religion, Furie, 247. 

303 ; shamanism, 303, 305; Furiella, 247. 

angakoq, 303 ; Torngaxssung, Furipterinz, 247. 

80% t Sonl 309 408°? Torn. Furipterus, 245, 246, 247, 248, 
guang, 305; angakoq lan- 240. 


guage, 307, 322; witchcraft, 
307; amulets, 308 ; personal 


names, 308, 309; name of GALECYNUS latidens, 127. 

deceased, 309; land of souls, - ; lemur, 127. 

310.7" burials “417 =) "“taboos: Gavia lumme, 219. 

312; mythology, 317; affili- Geolabis rhyncheeus, 55. 

ations, 321 ; vocabulary of an- Geomys bisulcatus, 66. 

gakoq language, 322. Goniacodon, 146. 
Esthonyx acer, 31. levisanus, 29. 

acutidens, 36. Gymnoptychus minutus, 52. 

bisulcatus, 31. trilophus, 52. 


burmeisteri, 31. 
spatularius, 31, 36. 


Eucastor tortus, 66. HAPLOCONUS angustus, 29. 

Eucrotophus jacksoni, 64. corniculatus, 29. 
major, 64. lineatus, 29. 

Eumys elegans, 53. xiphodon, 29. 

Euprotogonia, 29. Harelda hyemalis, 231. 


minor, 29. Harpalodon sylvestris, 40. 
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Harpalodon vulpinus, 40. 

Helaletes bodps, 45. 
guyoti, 45, 49. 
minusculus, 45. 
nanus, 45. 

Heliscomys vetus, 53. 

Helohippus pumilus, 45. 

. Helohyus lentus, 48. 
plicodon, 48. 
validus, 48. 

Hemiacodon gracilis, 38. 
nanus, 38. 
pucillus, 38. 

Hemiganus otariidens, 28. 
vultuosus, 29. 

Hemipsalodon grandis, 53. 

Hemithleeus apiculatus, 28. 

- baldwini, 29. 
kowalevskianus, 28. 

Heptodon calciculus, 36. 
posticus, 33. 
singularis, 33. 
ventorum, 36. 

Hesperomys leucopus arcticus, 7. 
loxodon, 66. 
maniculatus, 7. 
nematodon, 62. 
sp., 66. 

Heteromys anomalus, 202. 
jesupl, 201. 
melanoleucus, 202. 

Hipparion, 25. 

calamarium, 70. 

gratus, 69. 

montezume, 70. 

occidentale, 70. 

paniense, 70. 

peninsulatum, 70. 

relictum, 71. 

seversum, 71. 

sinclairii, 70. 

speciosum, 70. 

sphenodus, 70. 


(Hippotherium) isonesum, 70. 


Hipposyus formosus, 37. 
robustior, 37. 
Histrionicus histrionicus, 231. 
Homacodon vagans, 48. 
Homarus americanus, Igl. 
Homocamelus caninus, 73. 
Hoplophoneus cerebralis, 63. 
crassidens, 55. 
insolens, 55. 
robustus, 55. 
strigidens, 63. 
(Drepanodon) occidentalis, 54. 
primeevus, 54. 
(Macheerodus) oreodontis, 55. 


Hovey, E. D., note on a calcite 
group from Bisbee, Arizona, 
189-190. 

Hrdlitka, Ales, description of an 
ancient anomalous skeleton 
from the Valley of Mexico, 
with special reference to su- 
pernumerary and bicipital ribs 
in man, 81-107. 

Hyzenocyon, 130, 1382. 
basilatus, 63, 130. 
sectorius, 63, 130. 

Hyzenodon, 1382, 139. 
crucians, 53. 
cruentus, 53. 
horridus, 53. 
leptocephalus, 53. 
paucidens, 53. 

Hyzenodontide, 139. 

Hyomeryx breviceps, 50. 

Hyonycteris, 245. 

Hyopotamus americanus, 59. 
brachyrhynchus, 59. 
deflectus, 59. 

Hyopsodus gracilis, 37, 49. 
laticuneus, 30. 
lemoinianus, 30, 35. 
minusculus, 37. 
miticulus, 30. 
paulus, 30, 34, 37. 
powellianus, 30, 35. 
sp., 49. 
vicarius, 30, 35, 37. 

Hypertragulus calcaratus, 61, 64. 
transversus, 61. 
tricostatus, 61. 

Hypisodus minimus, 61. 

Hypotemnodon, 118, 130, 138a. 
coryphzus, 130. 
josephi, 130. 

(T'emnocyon) corypheus, 63. 
josephi, 63. 

Flyrachyus agrarius, 46. 
agrestis, 46. 
crassidens, 46. 
eximius, 46. 

Hyrachyus imperialis, 46. 
implicatus, 46. 
intermedius, 46. 
modestus, 46. 
paradoxus, 46. 
princeps, 46. 

Hyracodon arcidens, 57. 
major, 57. 
planiceps, 57. 

(Rhinocerus) nebrascensis, 57. 

Hyracops, 32. 
socialis, 32. 
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Hyracotherium angustidens, 33. 
craspedotum, 36. 
cuspidatum, 33. 
mndex, 30. 

osbornianum, 45. 
procyonimum, 45. 
(Eohippus) cristatum, 33. 

- TAGEX 33. 
tapirinum, 33. 
‘MASACCIENSE, 33; 

(Pliolophus) cristonense, 33. 

ay montanum, 33. 

Hystrix chrysuros, 258. 
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ICTICYON, 131, 138a. 
Ictops bullatus, 19, 55. 
dakotensis, 55. 
Indrodon malaris, 29. 
Ischyromys typus, 52. — 
Isectolophus annectens, 49. 
latidens, 45. 
Tsothrix, 262. — 
rufodorsalis, 197. 
Ithygrammodon cameloides, 47. 


KROEBER, E.' L., the Eskimo of 
Smith Sound, 263-327. 
Kannabateomys, 262. 


LABROSAURUS, I6I. 

l.agopus rupestris reinhardti, 241. 

Lambdotherium brownianum, 36. 
popoagicum, 36. 

Laopithecus robustus, 59. 

Larus glaucus, 229. 

Lasiuromys, 262. 

Lemming, Richardson’s, 4. 

Lemmus helvolus, 4. 

Lemuravus distans, 37. 

Leptaceratherium trigonodum, 57. 

Leptarchus, 138a. 

Leptauchenia, 24. 
decora, 61. 
major, 1, 
nitida; 61, 

Leptictis, 35. 
haydeni, 55. 

Leptocheerus gracilis, 60. 
spectabilis, 59. 
(Menotherium) lemurinus, 60. 

Leptomeryx esulcatus, 61. 
evansl, 61, 
mammifer, 61. 
semicinctus, 61. 

Leptoreodon marshi, 50. 

Leptotragulus proavus, 50. | 

Lepus americanus pheonotus, IT. 


Lupus bairdi, 11. 
bishopi, 11. 
borealis sylvaticus, 13. 
ennisianus, 62. 
floridanus, 13. 

a alacer, 13. 
chapmani, 12. 
mallurus, 13. 
mearnsi, 13. 
transitionalis, 13. 
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nuttalli, 23; 

sp., 07. 

superciliaris, 196. 

sylvaticus, 13. 

sylvaticus bachmani, 12. 

trowbridgei, 12. 
Lérot a queue dorée, 257, 258, 260. 
Limnocyon riparius, 30. 
Limnohyus diaconus, 47. 

robustus, 46. 
Lobster, large specimens of, IQI-— 

194. 

Loncheres, 257, 258, 259, 263, 264. 

chrysuros, 259. 

Jongicaudatus, 261. 

myosurus, 259. 

paleacea, 258, 259. 

rufa, 259. 
Lophiodon bairdianus, 46, 50. 
Loxolophus adapinus, 28. 
Lutrictis lycopotamicus, 68. 
Lycaon, 131. 


MACHRODUS catocopis, 68. 

Matthew, W. D., a provisional 
classification of the Fresh- 
water Tertiary of the West, 
19-75. See also Wortman, 


Mecocerculus nigriceps, 154. 
urichi, 155. 
Megalestris skua, 224. 
Megalonyx leptostomus, 75. 
Megalosaurus, 161, 1:62. 
Melittia, 149. 
amoena, 149. 
beckeri, I5T. 
gloriosa, 149, 150. 
grandis, 149, 151. 
magnifica, 149, I51. 
satyriniformis, 149. 
snowll, 149, 150. 
Meniscotherium chamense, 32. 
tapiacitis, 32. 
terree-rubrz, 32. 
Merychippus insignis, 69. 
Merycochcerus, 22, 26. 
cenopus, 72. 


336 INDEX. 


Merycochcerus chelydra, 64. 
leidyi, 64. 
macrostegus, 64. 
montanus, 72. 
obliquidens, 72. 
proprius, 72. 
rusticus, 72. 
sp., 60, 72. 

(Oreodon) superbus, 64. 
‘Merychyus arenarum, 73. 

elegans, 72. 

euryops, 73. 

major, 72. 

medius, 72. 

pariogonus, 73. 

zygomaticus, 73. 
Merycodesmus gracilis, 50. 
Mesacodon speciosus, 38. 
Mesodectes caniculus, 55. 
Mesohippus, 25. 

celer, 56. 

copei, 56. 

gracilis, 56. 

intermedius, 50. 

westonl, 56. 

(Anchitherium) bairdi, 55. 
brachylophus, 63. 
condoni, 63. 
equiceps, 63. 
longicristis, 63. 
preestans, 63. 
ultimus, 69. 
(Miohippus) anceps, 63. 

oe annectens, 56, 63. 

equiceps, 50. 

fees ia 

Mesomys, 258, 262, 263. 
ecaudatus, 258, 202, 264. 

Mesonychide, 146. 

Mesonyx, 146, 147. 
obtusidens, 41, 49. 
uintensis, 49. 

(Dromycyon) vorax, 4I. 

(Synoplotherium) lanius, 41. 
Mesoreodon chelonyx, 60. 
Mesoreodon intermedius, 60. 
Metamynodon planifrons, 57. 
Mexico, anomalous human skele- 

ton from Valley of, 81-107... 
Miacis, I10. 

parvivorus, 39._ 

vulpinus, 49. 

Microsyops cuspidatus, 37. 
gracilis, 30, 34, 37. 
scottianus, 34. 
speirianus, 30. 
uintensis, 49. 
(Lymnotherium) elegans, 37. 
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Microtus cautus, 7. 
fontigenus, 6, 7. 
microcephalus, 6. 
pennsylvanicus, 5. 
stonei, 5, 6. 
vellerosus, 7. 


Miller, Gerrit 5., Jr., descriptions 


of three new Free-tailed Bats, 

173-181 ; history and charac- 

ters of the family Natalide, 
245-253. 

Mioclenus acolytus, 29. 
bathygnathus, 28. 
bucculentus, 29. 
floverianus, 29. 
ineequidens, 29. 
interruptus, 28. 
lemuroides, 29. 
lydekkerianus, 29. 
minimus, 29. 
riitimeyeranus, 28. 
turgidunculus, 28. 
turgidus, 29. 
zittelianus, 29. 

Miolabis, 19, 24, 25, 74. 

Sp.4.94. 
(Procamelus) fissidens, 74. 
(Protolabis)  transmontanus, 


Mixodectes crassiusculus, 29. 
pungens, 29. 
Moropus distans, 63. 
elatus, 72. 
senex, 63. 
Morosaurus, 168, 169, 170. 
agilis, 170. 
Mosia, 246. 
Mouse, Arctic Jumping, 3 
Arctic White-footed, 7. 
House, 8. 
Mud flow markings on rocks, 183- 
187. 
Mus musculus, 8. 
Mustela parviloba, 68. 
Sp... 08. 
Mylagaulus monodon, 66. 
sesquipedalis, 66. 
Myoxus chrysurus, 257, 263. 
Mysops (Syllophodus) fraternus, 39 
minimus, 39 
Mystacina, 247. 


NANOHYUS porcinus, 60. 
Nanomeryx caudatus, 48. 

Nasua, 129. 

Natalide, 245-253 ; characters of, 


249. 
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Nataline, 248. 

Natalinia, 247. 

Natalini, 247. 

Natalus, 245-253. 
lepidus, 246. 
stramineus, 245. 

Nelomys, 258, 259, 261. 
armatus, 261. 
blainvillii, 259, 261. 
cristatus, 261. 
didelphoides, 261. 
paleaceus, 261. 
semivillosus, 261. 

Nelson, E. W., descriptions of 
three new Squirrels from 
South America, 77-80. 

Neoplagiaulax americanus, 28. 
molestus, 29. 

Ree saps 

Neotoma drummondi, 8. 

Nimravus confertus, 63. 
gomphodus, 63. 

Notharctus tenebrosus, 37. 
(Lymnotherium) affinis, 37. 

ae tyrannus, 37. 
Nothocyon, 20, 124, 130, 131, 
138a. 
geismarianus, 127, 128. 
latidens, 127, 130. 
lemme 127-930) 
parvidens, 127. 
urostictus, 125, 127, 128. 
(Galecynus) geismarianus, 62. 
i latidens, 62. 

lemur, 62. 

Notolophus inornatus, 157. 

Numenius phzeopus, 241. 

Nyctea nyctea, 242. 

Nycticellina, 247. 

Nycticellus, 247. 

Nyctiellus, 245, 246, 247. 

Nyctilestes serotinus, 42. 

Nyctinomus brasiliensis, 173. 
minutus, 173. 

Nyctitherium priscum, 42. 
velox, 42. 
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OLIGOBUNIS, 131, 138a. 
crassivultus, 63, 131. 

Oligotomus cinctus, 45. 

Omomys carteri, 38. 
(Anaptomorphus) homunculus, 

30. 

Onychodectes rarus, 28. 
tissonensis, 28. 

Oreodon bullatus, 60. 
culbertsoni, 60. 
gracilis, 60. 


Orgyia inornata, 157. 

Orohippus agilis, 45. 
major, 45. 
pumilus, 45. 
sylvaticus, 45. 
uintanus, 45. 

Oromeryx plicatus, 50. 

Oryzomys fulviventer, 212. 
maculiventer, 204. 
magdalenz, 209. 
modestus, 212. 
mollipilosus, 208. 
palmarius, 210. 
sanctemartez, 207. 
tenuicauda, 211. 
trichurus, 200. 
villosus, 210. 

Osborn, Henry Fairfield, fore and 
hind limbs of Carnivorous and 
Herbivorous Dinosaurs from 
the Jurassic of Wyoming, 

161-172. 

Otocyon, 131. 

Ovis dalli, 3. 
stonel, 2. 

Oxyacodon agapetillus, 28. 
apiculatus, 28. 

Oxyzena, 140. 
dysodus, 145. 
forcipata, 31. 
huerfanensis, 35. 
lupina, 31, 140. 
morsitans, 31. 

Oxyeenide, 139, 140. 

Oxyzenodon, 140. 
dysodus, 49. 

Oxyclznus cuspidatus, 28. 
simplex, 28. 


PACHYANA, 147. 
gigantea, 31, 147. 
intermedia, 20, 31, 147 
ossifraga, 31, 147. 

Paciculus insolitus, 62. 
lockingtonianus, 62. 

Pagophila alba, 225. 

Paleeacodon vagus, 38. 

Palzacodon verus, 38. 

Palzictops, Io. 
bicuspis, 31, 35. 
didelphoides, 35. 

Paleolagus haydeni, 53. 
intermedius, 19, 53. 
triplex, 53. 
turgidus, 53. 

Palezonictidz, I40. 

Palzeonictis, 140. 
occidentalis, 31. 
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Palzosinopa veterrima, 20, 31. 

Palzeosyops fontinalis, 47. 
humilis, 47. 
junius, 47. 
lsevidens, 47. 
laticeps, 47. 
longirostris, 47. 
major, 47. 
manteoceras, 47, 50. 
minor, 47. . 
paludosus, 46. 
ultimus, 50. 
vallidens, 47. 

Panolax sancteefidei, 67. 

Pantolambda bathmidon, 29. 
cavirictus, 29. 

Pantolestes longicaudus, 48. 

Paradaphenus, 20, I15, 118, 

LAO iil soe, 
cuspigerus, 129. 
scottiil, 49, IT4. 
sp. indesc., 62. 
transversus, 129. 
(Amphicyon) cuspigerus, 62. 
(Miacis) uintensis, 49. 

Paradoxides barberi, 187.: 

Parahippus cognatus, 69. 

Parahyus aberrans, 34. 
vagus, 34. 

Parameryx leevis, 50. 
sulcatus, 50. 

Paramys buccatus, 30, 39. 
delicatior, 30, 35, 38. 
delicatissimus, 30, 35, 39. 
delicatus, 38. 
hians, 39. 
leptodus, 39. 
robustus, 39. 
sciuroides, 4Q. 
superbus, 39. 
uintensis, 49. 

(Sciuravus) nitidus, 39. 
ES parvidens, 39. 

undans, 39. 

Parictis primeevus, 63. 

Passalacodon littoralis, 42. 

Patriofelis tigrinus 35. 
ulta, 4I. 

(Limnofelis) ferox, 41. 
a latidens, Axe 
(Oracodon) latidens, 41. 

Pelycodus angulatus, 30. 
frugivorus, 30, 34. 
jarrevii, 30, 
nunienus, 30, 34. 
tutus, 30, 34. 

Perchcerus antiquus, 60, 
probus, 60. 
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Peromyscus, 7. 
leucopus arcticus, IS. 
texanus arcticus, 7. 
texanus subarcticus, 15. 
Peropteryx canina, 178. 
trinitatis, 178. 
Perypticus, 28. 
brabensis, 28. 
carinidens, 29. 
coarctatus, 28. 
rhabodon, 29. 
Peryptyches, 28. 
Phalaropus lobatus, 240. 
Phenaccdus apternus, 32. 
brachypternus, 32. 
calceolatus, 29. 
hemiconus, 32. 
macropternus, 32. 
nunienus, 32. 
omnivorus, 32. 
primeevus, 32, 36. 
sulcatus, 32. 
wortmanl, 32, 36. 
zuniensis, 20. 
(Ectocyon) osbornianus, 32, 


36. 
Phenacomys constablei, 4 
preblei, 4. 
ungava, 4. 
Phlaocyon, I9, 129, 133. 
leucosteus, 19, 54, 131, 135. 
Phyllomys, 262. 
Pithecistes, 73. 
brevifacies, 73. 
decedens, 73. 
heterodon, 73. 
Platygonus bicalcaratus, 75. 
striatus, 72. 
ziegleri, 48. 


| Plectrophenax nivalis, 243. 


Pleurolicus dilophysus, 62. 
leptophrys, 62. 
sulcifrons, 62. 
Pliauchenia, 25. 
humphreysiana, 74. 
minima, 74. 
spatula, 75. 
vulcanorum, 74. 
Pliohippus, 25. 
pernix, 70. 
robustum, 70. 
(Hippidium) interpolatus, 75. 
spectans, 70, 75. 
(Merychippus) mirabilis, 70. 
(Protohippus) fossulatus, 70. 
pachyops, 70. 
Poébrotherium labiatum, 61. 
sp., OI. 
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Poébrotherium wilsoni, 61. 

Pogonodon brachyops, 63. 
platycopis, 63. 

Polymastodon attenuatus, 28. 
latimolis, 28. 
selenodus, 28. 
taoénsis, 28. 

Procamelus, 24, 25. 
altus, 73. 
gracilis, 73. 
leptognathus, 73. 
occidentalis, 73. 
robustus, 73. 

Procyon, 129. 

Procyonide, 129; phylogenetic 
table of the American Ter- 
tiary, 138a. 

Procynodictis, 20, 121. 
vulpiceps, 20, 49, 12T. 

Proéchimys, 264. 
albispinus, 264. 
canicollis, 264. 
cayennensis, 264. 
centralis, 264. 
cherriei, 264. 
chryszeolus, 264. 
decumanus, 264. 
dimidiatus, 264. 
ferrugineus, 264. 
gymnurus, 264. 
hispidus, 264. 
mince, 264. 
semispinosus, 264. 
setosus, 264. 
trinitatis, 264. 
urichi, 264. 

Prosinopa (Sinopa) eximia, 38. 

Protelotherium uintense, 50. 

Prothyracodon intermedium, 50. 

Protoceras celer, 61. 
comptus, O61, 
nasutus, 61. 

Protochriacus attenuatus, 28. 
hyattianus, 28, 
priscus, 28, 

Protogonia, 29. 
plicifera, 29. 
subquadrata, 29. 

Protogonodon pentacus, 28. 
stenognathus, 28. 

Protohippus, 25. 
avus, 70. 
castilli, 70. 
labrosus, 69. 
lenticularis, 75. 
medius, 69. 
perditus, 69, 75. 
placidus, 69. 


Protohippus profectus, 69. 
sejunctus, 69. 
Sp., 75. 
supremus, 70. 
(Equus) parvulus, 69. 
(Hfyracotherium) venticolus, 
36. 
Protolabis heterodontus, 74. 
prehensilis, 73. 
(Procamelus) angustidens, 74. 
Protomeryx halli, 6r. 
(Gomphotherium) cameloides, 
on eae 
sternbergl, 
64. 
Protoptychus hatcheri, 49. 
Protoselene opisthacus, 29. 
Protosorex crassus, 55. © 
Protylopus petersoni, 50. 
Proviverra, 139. 
americana, 40. 
Pseudzlurus intrepidus, 68. 
Psittacotherium aspasiz, 29. 
megalodus, 29. 
multifragum, 29. 
Pterodon, 139. 
Ptilodus medizevus, 29. 
trovessartianus, 29. 
Putorius nambianus, 68. 


ee 


RACCOON, an ancestral, 131-135. 
Rat, Drummond’s Wood Rat, 8. 

épineux, 257. 

‘de la Guyane, 258. 
Reithrodontomys tenuis, 15. 
Rhinoceros crassus, 7!. 

meridianus, 71. 

Ribs, supernumerary and bicipital, 
In man, 93-95. 
Rissa tridactyla, 225. 
tridactyla pollicaris, 227. 


SACCOPTERYX bilineata, 176. 
canina, 178. 
perspicillifer, 176. 
Sanninoidea, 159. 
exitiosa, 160. 
exitiosa var. edwardsi, 160. 
exitiosa var. luminosa, 160, 
Sarcolemur furcatus, 38. 
pygmeeus, 38. 


Sarcothraustes, 146, 


antiquus, 29, 146. 
corypheus, 28. 
Saxicola cenanthe, 244. 
Sciurus estuans, 218. 
estuans hoffmanni, 16, 17. 
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Sciurus estuans quebradensis, 217. 


ballovianus, 62. 
chapmani, 106. 
hoffmanni, 16, 17. 
hudsonicus, 8. 

relictus, 52. 

saltuensis bonda, 213. 
variabilis, 213, 216. 
variabilis saltuensis, 217. 
wortmani, 52, 62. 


(Guerlinguetus) eestuans que- 
bradensis, 


217. 


caucensis, 


79: 
(Microsciurus) isthmicus, 77. 


similis, 78. 


Setophaga verticalis pallidiven- 


tris, 153. 

Sheep, Black, 2. 

Nelson’s Mountain, 3. 

Stone’s Mountain, 2. 

White, 3. 
Sigmogomphius lecontei, 66. 
Sinopa, 139. 

(Stypolophus) aculeata, 31. 
agilis, 40. 
hiants; sa. 
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strenua, 31. 
vera, 40. 
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multicuspis, 31. 
pungens, 40. 


secundaria, 31. 


viverrina, 31,35. 
whitiz, 31, 35. 


Smith Sound, Eskimo of, 265-327. 


Somateria borealis, 234. 
mollissima borealis, 231. 
spectabilis, 236. 

Sorex sphagnicola, g. 

Spectrellina, 247. 

spectrellum,: 245, -246, 247. 

Sphenoccelus uintensis, 50. 

Stenacodon rarus, 48. 

Steneofiber gradatus, 62. 
montanus, 52. 
nebrascensis, 52. 
pansus, 66. 
peninsulatus, 63. 
sp., 66. 

Stenogale robusta, 68. 

Stercorarius longicaudus, 224. 
parasiticus, 224. 
pomarinus, 224. 

Sterna paradisea, 229. 

Stibarus obtusilobus, 61, 

Stylinodon mirus, 43. 


Stylinodon (Calamodon) cylindri- 


ters: 36, 
Stypolophus brevicalcaratus, 40. 
insectivorus, 40. 
Synallaxis striatipectus, 156. 
Systemodon primeevus, 34. 
protapirinus, 34. 
semihians, 34. 


TALPAVUS nitidus, 42. 
Tamias quadrivattus borealis, 8. 
Tapiravus rarus, 71. 
Taxymys lucaris, 39. 
Teleoceras, 25. 
fossiger, 71. 
major, 71. 
malacorhinus, 71. 
superciliosus, 71. 
(Aphelops) fossiger, 71. 
Telmatolestes crassus, 37. 
Telmatotherium cornutum, 50. 
cultridens, 47. 
diploconum, 50. 
diploconum, var. minus, 50. 
hyognathum, 47, 50. 
megarhinum, 47. 
validum, 47. 
vallidens, 47. 
(Palzeosyops) boreale, 36. 
Temnocyon, 115, 118, 130. 
altigenis, 62, 130. 
ferox, 62, 117, 130. 
wallovianus, 62, 130. 
Tetrabelodon angustidens, 68. 
brevidens, 68. 
campester, 68. 
euhypodon, 68. 
productus, 68. 
serridens, 68. 
shepardii, 75. 
Tetraclenodon, 29. 
Thinocyon velox, 40. 
‘Lhinohyus nanus, 60. 
robustus, 60. 
Thinolestes anceps, 37. 
Thomomys fulvus alticolus, 13. 
Thricomys, 262. 
Thrinacomys, 262. 
Thyroptera,245-250. 
Ticholeptus, 24. 
Tillomys parvus, 39. 
senex, 39. 
Tillotherium fodiens, 43. 
hyracoides, 42. 
latidens, 43. 
Titanotherium ramosum, 58. 
(Brontops) robustus, 58. 
(Brontotherium) ingens, 58. 


Titanotherium (Diconodon) mon- 


tanum, 58. 


(Efaplacodon) angustigenis, 58. 
peltoceras, 58. 
(Megaceratops) coloradensis, 


C6 


57. 
(Menodus) dolichoceras, 58. 


platyceras, 58. 
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tichoceras, 58. 
(Symborodon) acre, 58. 


heloceras, 58. 
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torvum, 58. 
sé 
58. 
(Teleodus) avum, 57. 
(Titanops) curtum, 58. 

“ae elatum, 58. 
Tomarctus brevirostris, 68. 
Triacodon fallax, 41. 

grandis, 41. 
nanus, 41. 
Tricentes crassi collidens, 29. 


Trigonolestes brachystomus, 34. 


chacensis, 34. 
etsagicus, 32, 34. 
metsiacus, 34. 
nuptus, 34. 
secans, 36. 
Triisodon, 146. 
biculminatus, 28. 
conidens, 209. 
gaudrianus, 28. 
heilprinianus, 28. 
quivirensis, 28. 
rusticus, 28. 
Tringa canutus, 240. 
maritima, 240. 
Triplopus amarorum, 46, 
cubitalis, 46. 
obliquidens, 50. 
sp., 50. 
Trochilium, 158. 
apiforme, 158. 
ceto, 149. 
grande, I5T. 
pacificum, 158, 159. 
tibiale, 158, 159. 
Trogosus castoridens, 42. 


UINTACYON, 110, 115, 118, 1382. 


alpinus, 116. 
bathygnathus, 113. 
brevirostris, 112, 
canavus, II2, 
edax, 40, I10, I14. 
promicrodon, 111. 
pugnax, IT4. 
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selwynianum, 58. 


trigonoceras, 
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Uintacyon orax, 40, LIO, 113. 


(Miacis) bathy enathus, 40. 
brevirostris, 30, 35. 
canavus, 30, 35. 
SD 3O: 

sp. minima, 35. 
vorax, 35. 
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Uintamastox atrox, 43. 
Uintatherium alticeps, 44. 


latifrons, 44. 
leidianum, 44. 
princeps, 44. 
robustum, 43. 

segne, 44. 

Sp., 49. 

(Dinoceras) agreste, 43. 

a cuneum, 43. 
distans, 43. 
laticeps, 43. 
lucare, 43. 
reflexum, 43. - 
(Elachoceras) parvum, 44. 
(Eobasileus) furcatum, 44. 

i pressicorne, 44. 
(Loxolophodon) cornutum, 44. 

galeatum, A4. 
speirianum, 
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44. 
(Tinoceras) affine, 43. 
anceps, 43. 
annectens, 43. 
crassifrons, 43. 
grande, 44. 
hians, 44. 
ingens, 4.4. 
jugum, 44. 
lacustre, 44. 
latum, 44. 
longiceps, 44. 
pugnax, 44. 
stenops, 44. 
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Uintatherium (Tinoceras) vagans, 


Uria lomvia, 220. 


VIVERRAVIDA, 136. 
Viverravus, 35. 


curtidens, 30. 

gracilis, 30, 35, 40. 

haydenianus, 29. 

leptomylus, 30, 136. 

massetericus, 30. 

nitidus, 40. 

protenus, 30, 136. 

(Didymictis) altidens, 35. 
protenus, 35. 

(Lymnocyon) riparius, 35, 40. 


94.2. INDEX. 


Vole, Constable’s, 4. 
Alaskan Red-backed, 5. 
Dawson’s RKed-backed, 5. 
Stone’s, 5. 

Vulpavus, [10, 
palustris, 39, 118. 
parvivorus, 119, 120. 


WHITFIELD, R. P., observations on 
some ‘‘mud flow” markings 
on rocks from near Albany, 
N. Y., now in the American 
Museum of Natural flistory, 
New York, 183-187; notice 
of two very large Lobsters in 
the collection of the American 
Museum of Natural History, 


IgI-I94. 


Wortman, J. L., restoration of 
Oxyena lupina Cope, with 
descriptions of certain new 
species of Eocene Creodonts, 

139-148. 

Wortman, J. L., and W. D. Mat- 
thew, the ancestry of certain 
members of the Canide, Vi- 
verride, and _ Procyonide, 

109-138. 


ZAPUS htidsonicus, 3, 4. 
saltator, 3. 
princeps, 4. 

Zetodon gracilis, 28. 

Ziphacodon rugatus, 40. 


: 


The American Museum of Natural History was established in 


1869, for the purpose of promoting the Natural Sciences, and of 
diffusing a more general knowledge of these sciences among the 


people, and to thus furnish both instruction and recreation. The 


Museum has now a library of over 40,000 volumes on Natural 


History, and in its halls are exhibited collections which, in many 
departments of natural history, are unsurpassed by, those of any — 


other American museum. The material for research 1s, in many 


lines, likewise unexcelled. The Museum publications consist of 


~ the ‘Annual Report,’ and.two scientific series, a ‘Bulletin,’ in 
octavo, and * ‘Memoirs,’ in quarto. A volume of the Bulletin is 
issued annually, of which twelve volumes have been completed. — 
The ‘ Memoirs’ are issued in parts, at irregular intervals, several 


. _ parts being published annually. Three volumes, relating to dif- 


erent subjects, are under way, two of which are nearly completed. 
The Museum is in cordial codperation with nearly all similar 
. Institutions in the world, among which it has already attained high 


rank, As, however, it is dependent upon private subscriptions and 


dues from its members for carrying on its work, its progress is often 
- greatly retarded by lack of sufficient means for its needs. 


The Annual Members, paying $1oa year, are each entitled to a 


Subscriber's Ticket, admitting two persons to the Museum on 
reserve days (Mondays and T uésdays), and to all Receptions and 
Special Exhibitions, and also to 2 Tickets for single admission. 
| Life Members, giving $100, are each entitled to 1 Subscriber’s 
Ticket, and 5 Tickets for single admission. 

Fellows, giving $500, are each entitled to 1 Subscriber’ 5 Ticket, 
and to Tickets for single admission. 
_ Patrons, giving $1000, are each entitled to 1 Subscriber’s 
Ticket, 5 Complimentary Season Tickets, and 10 Tickets for 
single admission, , 
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The publications Si the. Raetenk iuseum of Natural History consist of 
the ‘ Bulletin,’ in octavo, of which one volume, consisting of about 400 pages, 


and about 25 plates, with ; numerous text figures; is published. annually ; and ei 


the ‘Mer oirs,’ in quarto, published i in par.s at irregular intervals, 


The matter in the ‘Bulletin’ consisis of about twenty-four articles per ss - 


vaicne which relate about equally to Geology, Paleontology, Mammalogy, — 
Ornithology, Entomology, and (in the recent volumes) Anthropology. — 


Each Part of the ‘Memoirs’ form: a separate and complete monograph, © 


varying in size from 24 to 100 or more pages, with numerous plates, mostly 
se ee The Parts of the ‘Memoirs’ thus far issued are as follows : 


MEMOIRS. 
Vol. I (not yet completed). 


Parr T. —Republication of Descriptions of Lower Carboniferous" Crinoiden, a 


from the Hall Collection now in the American Museum of Natural His- 
tory, with Illustrations of the Original Type Specimens not heretofore’ 
- Figured,’ By R. P. Whitheld. Pp. 1-37, pik i-ili. September 15, HBOS: 
— Price, $2.00, 


PART tl. Ok Babitiod of Descriptions of Postils from the Hall Collections in. 


_ the American Museum of Natural History, from the report of Progress fore 
1861 of the Geological Survey of Wisconsin, by James Hall, with-Illus- 
- trations from the Original Type Specimens not heretofore Figured. By. 


IC. v1 IONS” es 


i 
sets!) 


R, P. Whitfield. Pp. 39-74, pll. iv-xii.. August 10, 1895. Price, $2.00. a 


» | Part II].—The Extinct Rhinoceroses. ‘By Henry Fairfield Osborn. aa Bae, 


Pp. 75-164, pil. xiia-xx. April 22, 1898. Price, $4.20. 


| PART I'V.—A complete Mosasaur Skeleton. By Henry Fairfield Osborn, “Bb 


165-188, pll. xxi-xxiii. _ October 25, 1899.. 


-PaRT V.—A_ Skeleton of. Diplodocus, By Henry Fairfield Osborn, i 3 


189-214, pll. xxiv—xxviil. October ‘53 11809. Eee se Parts IV and V 
issued under one cover, $2.00. 


. . Vol. If. Anthropology ee yet completed). 
| DG ede Fesup North Pacific Expedition. 


Pane 1.—Facial Paintings of the Indian of Northern British Columbia. By : 


Franz Boas. Pp. 1-24, pll. i-vi. June 16, 1898. _ Price, $2.00. 


Part II.—The Mythology of the Bella Coola Indians. By Franz Boas, Pp, “ 


_ 25-127, pll. vii-xii. November, 1893. Price, $2.00. 


Part III.—The Archeology of Lytton, British Columbia, By as t he 
Smith. Pp. 129-161, pl. xiii, 117 text figures. May, 1899. Price, $2. O06, 


PART IV.—The Thompson Indians of British Columbia. » James Teit. 


Edit: 1/by Franz Boas. (In press. ) 
Vol, II. “Anthropology not yet completed). 


a PART f. Oy mbolism of the Huichol Ind ans, By Carl Lumholtz. (In press.) : 


| | BULLETIN. ge: e 
Alolnane L 1881-86 agp Price, $5.50 “‘olume VIII, 1896..... - Price, $4. 00 e; 
ACS TAL, 1887+90....45 4.75 hee TX, LOQ%s. sal Awe 

ot TIL. T8GOSOT oY is OP erg 00) aos x! TEOB Mic 3% ee hte 
Be PY, EOS nile oa “a erae QsOO ike Ol, Part T1808 £46) 99 reas 
% V, 1893 io es AAR SE OO ges Oe VAL FOOQ. ho. 2 OO.” 
C8 NER eae oer HORE Boe? 4-1" BOOED sags. ote: SS AOS A 
ye tM LTD OT BGR sera ls pr ets OG , oA 


For sale by G. P. Putnam’s Sons, New Vork and London : 
J. B. BAILLIERE ET FILs, Paris ; : R, FRIEDLANDER & Som; Berlin ; 
< an at the Museum. 
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